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Model 546 3" Cathode 
Roy Oscilloscope 
$6.50 down—$5.95 for ■ 
10months. A AC 
Cash Price^05r«5f0 


KLL visual servicing is not alike! That's why you should demand 
proof of its accuracy and profit-making ability—before you buy! 

Shown here are six profitable short-cuts that not only allow you to do 
service work more quickly, but more efficiently!T\iey are only a few of 
the many dozens of uses to which you can place your Supreme Model 
581 Signal Generator and your Supreme Model 546 3" Cathode Ray 
Oscilloscope—the perfect instrument combination for Visual Servicing 
because they were both designed to work together! 

Check the features of the Supreme 581 Signal Generator and Fre¬ 
quency Modulator: Razor-Edge Shadow Tun/ng—Giant 340 degree 
dial—38 to 1 knob to condenser ratio—actual 8 feet long scale length 

125 KC to 60 MC on 8 bands—can be used as (1) Unmodulated 
RF oscillator (2) 400 cycle—30% amplitude modulated RF oscillator 
(3) 24 KC fixed band width frequency modulated RF oscillator (for 
visual ahgnment) (4) Externally amplitude modulated RF oscillator (5) 
Fixed 400 cycle AF oscillator (6) Variable 60 to 10,000 cycle AF 
oscillator (7) Power supply frequency time base for scope. 

Check the features of the Model 546: 3" Cathode Ray Oscilloscope:— 
(1) Lowest price complete 3" tube scope (2) 0 to 90,000 cycle linear 
vertical and horizontal gain controlled amphhers (3) 15 to 30,000 cycle 
saw toothed hnear time base (4) "Snap Lock" Synchronization circuit 
(5) Internal or external synchronization circuit (6) All controls including 
"Spot Centerers" on panel (7) D.C. or A.C. signal can be fed direct to 
deflecting plates. 

For the utmost in high precision, low cost, latest design and complete 
satisfaction, see SUPREME before you buy! 

Combination Offer! Model S46 3 " Oscilloscope, Plus Model 581 Signal 
Generator, Only $11.50 down—$9.48 per month for 12 months. 


SUPREME 

V/SUffL SEflVWm will 


increase your profits! 


HERE ARE THE 6 REASONS! 

1. Visual Alignment— 

Only by using this type equip* 
mont can R. F. and I. F. circuits 
on modern, high fidelity receiv* 
ers be properly aligned. 

Zm Audio Response— 

Only by using this type equip¬ 
ment can Over-all audio re¬ 
sponse and “stage-by-stage” 
analysis measurements be 
made quickly and accurately in 
both receivers and P.A. or 
theater amplifiers. 

3. Hum Check— 


Model S81 
$lgnal*t>enerator 
$jB.j00 down¬ 
s' 4.4 -i.b^ tiD 

months bn S.I. 
C, terms. 

^$ 54^5 


Only by using this typo equip¬ 
ment con objectionable hum be 
quickly traced and eliminated. 


4. A. F. Amplifier Overload— 

Only by using this type equip¬ 
ment con audio frequency dis¬ 
tortion caused by overload or 
phase shift be located and cor¬ 
rected. 

5. 1. F. Amplifier Overload— 

Only by using this type equip¬ 
ment can I.F. overload with re¬ 
sulting A.F. signol distortion bo 
found and removed. 


6a Demodulator Distortion— 

Only by using this type equip¬ 
ment can Demodulator Output 
Waveforms be checked and dis¬ 
tortion or possible presence of 
R.F. be located. 


Sold on Supreme S.I.C. Terms—the world’s easiest installment terms! 

SUPREME INSTRUMENTS CORP. 

Greenwood, Miss., U. S. A. 

Export Dept., Associoted Exporters Co.. 145 W. 45th St.. New York City . Cable Address: Lopreh, New York 
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BILL, you're always 

T00L1N6 WITH RAPlO- 

OUR SET won't 
WORK—WILL 



7^ hello Joe- whereVe 
YOU BEEN lately-- 
and where D!D you 
L tARN 


IVE ft£EN STUC?YIN&'RADIO AT HOrftt, BILL, 
WiTW THE national RAO\0 INSTITUTE. YOU 
OU&HT to TAKE THEIR COURSE l/E OoT 
A GOOD RADIO JOB NOW. LCT5 /V\AKE A 
cmcurr disturbance test-startino with 
THE AUDIO output STAGE 
^ \ AND TESTING EvERY STAoE 
/ RIGHT BACK TO THE 
^ ^ ANTENNA. LISTEN TOR 

_ \ THE CLICKS WHEN I 

'TAP THE GRID LEADS 



5AY- WHERE 
DID YOU LEARN 

THAT test? iris 
A GOOD ONE" 

r 




here’s the TROOBLt.Bia, IN THE 
TmST LE AnWLITICATION STAGE. I 

learned that test even BETORE 

; STARTED TAKING THE COURSE, 
Bill. IT'S 'DESCRIBED IN A 
TREE LESSON WHICH THE 
national radio institute 
sends you when 
YOU mail a 

' /d ^ COUPON TRONN 
ONE OF ThEiR ads 




f I VE SEEN 'THEIR ADS 

BUT I NEVER THOUGHT \ 
COULD learn RA^ at 
HOWE “-I'LL 
WIAIL THEIR 
COUPON RIGHT /' 

7^ ? 


\ 



I M CONVINCED NOW THAT THIS 

COURSE IS TRACT!CAL AND 
. complete, i ll enroll now 


AND then I CAN MAKE 

real money servicing 

RADIO SETS 


AVIATION RADIO, POLICE 

FAOlO. TELEVISION, 

electronic controls- 
Radio is surely going 
TLACES. and the 

national radio 

INSTITUTE HAS TRAINED 
HUNDREDS OF MEN 
TOR JOBS IN RADIO 


Mmti 


r 


V. 


I Will send you a Lesson on 
Radio Servicing Tips FREE 

TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 

GOOD JOBS IN RADIO 


Do you want to nuvke more money? 
I'm sure 1 can train you at home in 
your s|iare time for a pood Uaci o Job- 
ril send you -t samidc lesson FREE. 
Examine it. leail ii. see for yourself 
how easy it is to iindorsland even if 
you’ve never hail technical e.xiierknce 
or tiaiuinK. 

Many Radio Experts Make S 30 . $ 50 . $75 
a Wrek 

H;i(Jlo broadn^tinu -lailun' iinnloj iiMfinms. 
o’l-rafiirs >i:iti ‘ m iiiUr-r.'* iiml nay up t« 
$o. 0(>0 a .vpar. Spare time Katlio .^el xervU hut 
pays a« mu !• as ?L’mj to ii .'rar. hull 

lime R dio jifivi. in jrili? p.iy a.s luUrli as $:Ui. 
$ 50 . $75 a wi-pk. Many llaillo KxDeil.s ojeratc 
tlii'lr uuti full luir or hart tliu- ll;.ilU> ah-s 
.mil servin' lKi>iticsst !.. llaiUu m inufaelm erH 
and jobbers cnihloy nsier., Insiu-rtnr.s. fire¬ 
men. etiKlneers. >«■' vjn-iiu-n. iriyintt up m 
$ 6,000 ?i year. Ilarllo nperaturs on ^hips pel 
pay. see me wn ul he.-ldes, Aultnunb’ li-. 
I'olire. avialion. ermnrrriil Uadlo. ami Imul 
ipe iker systems nlTer l'h'hI fi|«portimli mia 
and for tbe future Tilevlshni i»r<>nn.'i- inaiu 
*ppod jobs soon. Mill I iialiitxl have pi*hI job, 
in tlie-ie hiandii-? i»f Kaili''. 

Many Make $ 5 . $ 10 . $15 a Week 
Extra In Spare Time 
Willie Learning 

Almost every nciehhurliooil needs a iZixMl .diure 
I line .'UTili’Ciu n. 'flu <hiy von enroll I irt 
iietiditiv >Y>u ICxtri Mriney -loh Sheets. They 
iho«' you hmv to <lo Uiulhi ri'pair j«ii»s, how lo 
|•a>h In uuirkly. Tlif>iii;ti''Ut your tra'ninir I 
>end veu planr and Id- i tlial h ive m de, L'ooil 
iPHre time money 'ruin $Jli 0 to $560 a year 
—for huiiil*’e»ls nf fidluwv I i-ikI yi'U .sperl.il 
Radio equipment, slwir yuu lunv to rYmduet 
eipvriment.”. build 'itruits IlhijumtlnK lmiN*r 


lunt Radio l•rlm■il•le., My irainiiig itives you 
prtiriieal Radio exheiienre while learning. 


11 ere 


expert 


I Give You a Professional 
Servicing Instrument 
Is tin iiisirutneni every Ih. lJ 
nieiR and oaiit.- an .vll-Uave, All I'nrpose 
Set Sendeliiir Instrument. Il rmilains every 
thins neressaty !<* me* lire A.l^ and UX. 
rollaue.s itiul l UlTiii! . test tubes. resIstaciCtr; 
adhi.vt Mrlil alit:n nnv svt. I or new. It 
.■•aiisites yum nren.s tor servietiig 

.fter you gradiiaie ran lu-lp —■ lOake extra 
niiitiey •'rvhln? m-I- uliil- traSiilny 

Get My LeSson and I}4-Pa9e Book FREE — 
Mall C upon 

til a-lilitfioi to Tiiv funlv I ir. I will .*end 
yi.ii 1111 4 t 4 -i*:iUP Hook. iltch lt«-w-;»ii|H iti 
IL'idlo." Botli Hi'o fit*f t-* any ftdb.w ovrr 
16 .vc-nrs old. .Mv nouk iJOtnts out Itadto’s 
aparo time and full time opoortunlttrs aiid 
ihMMp r-«»inln<T 111 Television: tcitr* alMMO iny 
Training In K.-idUi .-iiid Telcwdalan; ahows tny 
Mone.\- Hark ALTw-tnent: siio>vj 4 yim letters 
from men 1 tnd'ieil. tolifng w-Pat they are 
floltig. v.'irnlng. t-'incl <iui what Hadlu offers 
YOU! MAIL TIIK COTiPOS In an envelupe. or 
paste il on a penny itoslrard—NOW ' 

J. E. Smith, Pies., National Radio Institute 
Dept. 8AX Washington, 0. C. 

PfcdRc Sol/ T/'of V'lf* Sdj 




J. E. SMITH, President, Dept. SAX 
National Radio Institute. Washington, D. C. 

IViir Mr .sinlih: NVIthiui «'hllgatli:ii. neml me u sample les.-ioji and yotir free 
b« about the siKue tniic iinti full lime Radio opixirtuniUe'. and bow I ran 
♦rain for iheni .it liotuu In spnie ihne- ibout tho .N'.fl.l. Sel denning In¬ 
strument you giro me. (I’lea-e nrilo plainly.) 

Kame .. 


Addre^i^ 


City 


If lit Rad to-C raft 


State 
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By Doing Actual Jobs— Nb/ Correspondence Modom Radio Equipment 

TRAIN IN 

12 WEEKS 

In the Big 
Chicago Shops of 


View of Students operating 
our Television Camera 
and Scanning Unit 


COYNE 


Students operating our 
modern Transmitter 


RUDlO 


No Advanced Education or Previous Experience Needed 
to Master Thorough, Practical Coyne Training 

“Ix-arn by Doing” methods train you for RADIO. TELEVISION and SOUND EOUIPMENT—NOT A CORRESPONDED^ 
COURSE—NO BOOK STUDY - YOU DON’T HAVE TO RECITE LESSONS IN A CLASSROOM — you DON T NEED 
advanced education or previous Radio Experience. You are trained right in modern, daylight shops on Radio, S^und and I elc- 
vision equipment under the personal supervision of expert instructors on the sort of simihar worU Y®" ‘ 

on a real job. That’s why Coyne Practical Training is able to prepare you in such a short time. SI END ONLY U WEEKS 
DOING ACTUAL WORK AT COYNE, and you should be ready for your start to a better job and a real future. Do radio wiring 
and testing, trouble shooting, repairing and servicing. Work on a wide variety of Superheterodyne sets, oscillators, analyzers 
and test instruments. Learn how to operate television receiving and transmitting equipment; to install, test and service public 
address systems and sound picture equipment. Prepare to qualify for a government license examination as Amateur, Uroadcasi. 
or Telegraph Radio Operator and to know code and Dept, of Commerce rules. 


Oma^uui &fetd 

in Small Monllxtf Faynsents 


Don’t let lack of money stop you from sonding in the Coupon. Learn 
how yon can get your training first — Then taUc over one year to pay 
tuition after you graduate. Make your first payment 60 days after your 
regular J 2 Weeks Training period ends Then takeover a year to pay the 


balance in small monthly payments. This plan has enabled hundreds of 
ambitious fellows to get Coyne Training with very little nwncy. It can 
do the same for you. Many of oiir graduates have found their extra 
earnings more than enough to cover the fiinull monthly payments. 


Earn Living Expenses 
While You Are 
Training ! 

If you need part-time work to 
help pay your living expenses 
wliilc training, my free employ¬ 
ment service will lielpyou get it. 
The Free Service of our Employ¬ 
ment Department has enabled 
hundreds of deserving students 
to get part time jobs and earn 
part or all of their room and 
board wltile training in the great 
Coyne Chicago Sliops. 



Electric Refrigeration 


Training Included 
Without Extra Cost 

Tills combination Training (Radio and 
Refrigeration) can be of great value to 
you. Whether you go into business for 
yourself or get a job workiug for a Radio 
Sales and Service orgauizalioii, the fact 
that you are trained iu servicing Electric 
Refrigerators will be profitable to you. 
Many Radio Manufacturers also make 
Electric Refrigerators and men with this 
combiiuition training arc much more 
valuable to these employers. You can 
NOW get thistra i ning without ext ra cost. 



You Get Employment 
Service Alter You 
Graduate 

Our Graduate Employ inert Service will 
give you employment service as often as 
yon lut-d it. You \snll also get free 
consultation service and advice when¬ 
ever you want it. 

Mail The Coupon 

Get the new “Coyne Opportunity 
Book" giving all facts about Coyne 
T raining. Photographs of Sliops shmY- 
ing students at work on modern 
Radio equipment under the personal 
supervision of Coyne Expert Instruct¬ 
ors. Also details of our Part Time 
Employment Serv’ice, Pay After Grad¬ 
uation Plan and Graduate Employment 
Service. Yours without cost. Simply 
mail the coupon. 


Home of Coyne Shops 

This is our fireproof modern building 
wherein is installed tlioiisands of dollars 
worth of Radio equipment of all kinds. 
Every comfort and convenience has been 
arranged to make yon happy and con¬ 
tented during your Training. 


COYNE 


RADIO DIVISION H. C. LEWIS 

ELECTRICAL SCHOOL President 

SOO S. Paulina St.. Dept. I8-8H, Chicaeo, 111. i. ^ 


H. t:. LTWIS. PreHidtMit—RADIO DIVISION 
Coyne Electrical School. Dept. 18-811 
500 S. Pauliiiik St.. Chicago. III. 

Send me your Big PtxN* Hook ahoiit Coyne Training and give me all details 
regarding your Parr Time Employ mem Service and Pay After Cimoo- 
ation Plan of easy, monthly payments. 


NAME 
ADDRESS. . 
CITY.. 


AGE. 


STATE. . 


• MmI in enx-moo** or on 


Sny That Yon Sau' It i« RAOlO-CRAhT 
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S fINGER KNEE 
AUCTION ELEMENT 
CONTACT 


IRC HAS SPARED NO 
EXPENSE SO THAT 
YOU CAN BE SURE 


Study the design of IRC Metallized 
Controls. Note in particular the preci¬ 
sion construction of the S-Finger “Knee 
Action" Silent Element Contact and the 
new Silent Spiral Connector. 

Each of these exclusive features means 
thousands of dollars in research by IRC 
engineers. Each means additional man¬ 
ufacturing expense — yet IRC Controls 
cost you no more than ordinary controls 
having neither of these noise-eliminat* 
ing features. 

It is “plus" values such as these that 
have made IRC resistance products fa¬ 
mous the world over. By giving you the 
greatest value for your money, by dou¬ 
bly insuring you against customer 
complaints, we protect our reputa¬ 
tion by helping you protect yours. 
That is good business for both 
of usi 

Silent Spiro/ ConneePor available on IBC 
Special Beplacement Controls listing at 
Sl.SOand up . . . designated in Guide with 
prefix 

S-Finger **Knee Action^' Silent Element 
ConPacP supplied on all IRC Controls. 


INTERNATIONAL RESISTANCE COMPANY 

401 NORTH BROAD STREET. PHILADELPHIA. PA. 

r«ctori«« or Liconoaoo in Conodo. England, Franco. Oormanj, Italy, Danmork and Australia 

MAKERS Of RESISTANCE UNITS OF MORE TYPES. IN MORE SHAPES. FOR ^ 
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD 


BOOK REVIEW 

iiiiHiiiiiiniiiiniiiiiiiimiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirmiMiiiiiiiMm 

RADIO AMATEUR COURSE (First I9T8 Edi¬ 
tion). Iiy G.. W. Shuart. Published hy Sliurt Wave 
and Television maf?azine. Size, 6% x ins., 
stiff paper covers. 144 pag-es. about 150 illustra¬ 
tions. Price, 50c. 

Please excuse your reviewer, if he waxes a 
hit enthusiastic, but here is the answer to Iho 
prayer of the radio beginner who wants to 
master first principles from the letter A. 

Never before has the amateur radio field been 
covered in such elementary manner. The volume 
not only starts the beginner with a primer course 
in alternating current but also uses similes and 
picture illustrations never before presented in 
book form. Printed on fine, hard-finish paper, 
all of the illustrations have reproduced perfectly. 

The treatment of the fundamentals of radio 
is so thoroughly and simply carried out that we 
do not hesitate to recommend "Radio Amateur 
Course" to the beginner in any branch of r.adio. 
The volume is unusually concise and straight¬ 
forward in its presentation. 

Do not make the mistake of believing that 
"Radio Amateur Course" deals only with funda¬ 
mental principle-^. Actually it carries the reader 
right on through the practical design and con¬ 
struction of amateur transmitting and receiving 
equipment even to a complete 400-W. station ; 
including intermediate variations in wavelength 
and power. (An excellent working treatise on 
"how to get started in amateur radio" is com¬ 
prised of "Radio Amateur Course" and its com¬ 
panion book "How to Decome an Amateur Radio 
Operator and Secure a U-S. Government 
License.") 


THE CAUSES AND ELIMINATION OF RA- 
DIO INTERFERENCE. by Joseph Everett 
Foster. Puiilished by C. W. Nelson Company. Size, 
4x7 ins., cloth covers, 151 puge.s, 33 illustra¬ 
tions. Price. $1.50. 

Contains previously unpublished information 
concerning radio interference and its elimina¬ 
tion, The author, Radio Interference Engineer 
with the Long Lsland Lighting Company, dis¬ 
cusses the methods for radio interference location 
and elimination actually practiced by a large 
power company. A wealth of technical informa¬ 
tion is presented ; in general, however, the textual 
description is kept in light vein. Although not 
intended as a commercial plug, one well-known 
manufacturer of anti-noise equipment receives a 
well-earned publicity break. Chapter headings 
are of interest. 

Chapter 1—Fundamental Principles of Radio; 
Chapter II—The Cause of Radio Interference ia 
the Average Home: Chapter III—Radio Inter¬ 
ference Caused by Electric Light and Power 
Lines: Chapter IV—Radio Inlerference Caused 
by 2.300 anti 4,400 Volts Distribution (Primary) 
Feeders ; Chapter V—Radio Interference Caused 
by High-Tension Transmission Feeders: Chapter 
VI—Radio Interference Caused by Street Light¬ 
ing Circuits : Chapter VII—Uses of Interference 
Locator in Underground Cable Work; Chapter 
VIII—The Relation Between Electric Light and 
Power Companies, and Radio Dealers and 
Service Men. 


TELECOMMUNICATIONS, by James M. Her¬ 
ring and Gerald C. Gross. Published by McGraw- 
Hill Book Co.. Inc. Size, 6 x ins., cloth 

covers, 541 pages. Price, $5.00. 

This book on telecommunications ("Any tele¬ 
graph or telephone communication of signs, sig¬ 
nals, writings, images, and sounds of any nature, 
by wire, radio, or other systems or pt-ocesses of 
electric or visual [.semaphore) signaling.") deals 
with matters pertinent to the telephone, tele¬ 
graph. cable, and radio industries. 

It presents first a factual background, dealing 
with the tlcvelopment of the communication in¬ 
dustries, the sources of revenues and the factors 
affecting costs, rate-making, and consolidation. 
This is followed by description and analysis of 
Federal regulation of communications prior to 
1034. and of sRite regulation of communications. 
A detailed analysis of the Communications Act 
of 1034 is presented, and in the final chapter a 
consideration of what has been done, and what 
has been left undone, by way of law and regula¬ 
tion from the viewpoint of sound national policy. 


Please Say That You Saxo It in Radio-Craft 
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NOW THE SET 
SOUNDS Gf^F/V-T•^4^ 
TWO other MENsJ^ 77. 
HAVt TRIED TO 
FIX IT 8ur 5^ 

couldnt do it 


I made- ® 18 

TO-DAY ! 
THERE’S NOBODY 
ELSE IN TOWN I 
WHO CAN FI )f ^ 
THESE NEW — 

sets _ ^ 


RADIO SERVICtWORIC 
NOW OFIERS CRFAT^ST 
OPPORTUNITIES SINCE 
RADIO BEGAN. 


Important and far-reaching develop¬ 
ments in Radio create sudden demand 
for specially equipped and specially 
trained Radio Service Men. 


Radical changes have taken 
place in radio receiver design 
during the past year. Circuits 
and construction are very differ¬ 
ent from the receivers with which 
the radio service industry has had 
its greatest experience. Even more 
sensational developments with further 
complications are coming next season. 
Who will service these receivers? Cer¬ 
tainly not the '*old timer** who knows 
nothing about modern receivers! He 
can*t do it. That is why, right now, 
there is an urgent demand for reliable 
service men with up-to-the-minute knowl¬ 
edge of modern radio receivers. Such 
men can step right out and earn up to 
S3 an hour doing nothing but pleasant 
service work in the better homes around 
town. 

No Past Experience Needed 

Past experience actually counts for little 
at this time, because the s^^ift changes in 
receiver construction have made knowl¬ 
edge of old equipment practically useless. 
Even though you may not know one tube 
from another today . . . still, you can 
take R.T.A. training and make more 
money servicing modern radios than 
most of the ”old timers** are making. 
R.T.A. graduates are doing it every day. 
Many of them are making more money 
as R.T.A. Certified Radio Technicians 
than they ever made in their lives before! 

Be An R. T. A. Man and You’ll Be 
the One Man in 1000 

R.T.A. training will ec|uip you to give fast, 
complete service to any radio receiver huilt. 
The jobs that puzzle and sometimes hallle the 
usual service man will he simple as *"A.B.C.” 
to you . . . when you become an R.T.A. Cer¬ 
tified Radio Technician, it is very possible that 
you will he the only service man in your local¬ 
ity able to quickly diagnose and quickly repair 
the new types of radio receivers. Be the one 
man in 1000 ! You cjw. 


THKcmCUITANALYZCR 
AND POINT-TO-POINT 
RESISTANCE TBST-ER. 
INCLUDED FUBEr 
OF EXT4JA CHARGE# 

FOUR. LAaGE KITS 
Of MOM B PRACTICE 
BQUIPM ENT •••• 


IT'S JUST AS SlIvlPLt AS THIS 


OF COUDSE 
I CAN 
FIX IT 


R. T. A. IVIembership Valuable 

With yotir course of irainiiip, an<l as lonp afterwanl as you may tieed help, you 
al\vay<5 liave available, without extra cost, valuable (‘Ousullation service on any 
problem that may arise in your ratlio service work or on any of the newer 
developments that may appear in new radio receivers from time to lime. 

To Help You IVIake Money Quickly 

an excellent and reliable Circuit Tester and Point*lo- 
as is ilbisiraied above—one of the handiest pieces of 


R.T.A. supplies you with 
Point Resistance Checker 
portable service equip¬ 
ment. ft <iuickly helps 
you locate trouble in any 
type of radio receiver, 
old or new. 
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Here is a NEW FREE BOOK 


Which Every Redio Men Cen Use ie Adventege! 



Read These Interesting Chapter 
Headings of 1937 RADIO 
REFERENCE ANNUAL 

Receiver Cortstruction 
Building a 12-tube All-wave I)X receivei — 
How to make a modern 6-tube Car Radio 
set-"building up a 2-tube Beginner's Set, 
with several different power supplies for vari¬ 
ous uses — Constructing a 2-tube midget set 
for portable use—How to build a “talking" 
briefcase—no aerial or ground needed. 

Audio and P. A, Equipment 
Making an Audio Bass Booster, using direct 
coupling — How to build and add a Dual-Chan¬ 
nel Amplifier to your receiver — Constructing 
a High-Fidelity Amplitier — Construction of a 
3-tube A.C.-operated Preamplifier — Funda¬ 
mentals of “Decibel Level” and “Decibel 
Gain”. 

Test Equipment — Construction 
How to make an “Electronic Eye” output 
meter—How to construct an ultra-compact 
Universal Volt-Ohm-Milliamnieter — How to 
make a Resistance-Capacity tester — How to 
Build a Pocket .Adapter for set testing — 
Buil<ling a Portable Capacity bridge—Con¬ 
struction of a V.T. Voltmeter in compact 
form — How to Make a Modern Set Analyzer. 

Articles for the Service Man 
Servicing with the Oscilloscope—Servicing 
with a Single Meter — “What’s Wrong With 
Your Radio” chart- -Tapers of Volume Con¬ 
trols. and use of various types- Ideas for the 
Service Shop-Aligning All-Wave receivers. 

Time and Money^Saving Kinks 
In this section you profit by the experience 
of other radio men. These kinks are really 
valuable “short-cuts ' which save much time 
and, very often, money. They are “pet” ideas 
put into practice. 

Important Articles Which Have 
Appeared in RADIO-CRAFT 

General Interest Articles 
Design of Transformers for Class “AB” and 
“B” operation — A table of 1 nter-Electrodc 
Capacities for 30 different tube types- How 
to make a Floating-Grid Relay — Construc¬ 
tion of a modern Treasure Locator—How to 
get DX on your AH-Wave Radio — Making a 
5-meter Transceiver for use in car or boat. 

New Tubes 

Characteristics of the Newest Receiving 
Tubes of all manufacturers, giving uses, 
characteristics, present equivalents (if any) 
and all pertinent data. 


Your Last Opportunity to Get This Book ! 
This Offer Expires December 31, 1937. 
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SHORT WAVES OF TOMORROW 

An Editorial by HUGO GERNSBACK 


E very so often remarks are made that short 
waves have now settled down into routine business, 
as the telegraph and telephone did before; and that 
nothing much more is to l)e invented, since all the 
^ major short-wave inventions have been made. 

This silly argument is on a par with the famous story of 
the Patent Examiner in the United States Patent Ofiice who, 
about the year 1870, resigned his official position because he 
was convinced that everything worthwhile and important 
had been invented, and he saw no future in patents! This 
poor unimaginative individual, if he were alive today, would 
^ probably be very much discomfited; because some of the 

century^s greatest inventions were made between the years 
1870 and 1900. The telephone, motion pictures, induction 
motors, X-rays, airplanes and, literally, thousands of other 
important and revolutionary inventions were made after he 
deliveied his ridiculous dictum. The same reasoning applies 
to short waves; and the present uses of short waves are 
only an infinitesimal percentage of what yet remains to 
^ be done. 

You will remember that although short waves have been 
known for about 50 years, actually, they were not used on a 
large scale much more than 10 years ago—certainly much 
too brief a time to explore such a great domain as Short 
Waves. By far the greatest short-wave inventions and appli¬ 
cations lie in the distant future. Our instrumentalities are 
# still woefully inadequate, and our entire radio technique is 

still exceedingly crude. If you don’t believe this, save this 
editorial for twenty-five years and then look about you at 
the end of that time. You will probably smile good-naturedly 
at our present-day feeble efforts; just as we laugh today 
when we contemplate our .so-called radio or “wireless” instru- 
^ mentalities of the vintage of 1012. 

^ Our short waves, of course, will remain the same short 

waves 25 years or more hence; but the instrumentalities 
and apparatus we are going to use at that time will bear 
no resemblance to what we are using today. 

Originally, radio started out with the crystal set which 
required no local energy of any kind. Later, we had the 
halt-operated sets, because batteries were required to 
operate oar first tubes which gave better results than the 
♦ crystal. Still later, we used the house A.C. or D.C. power 

supply, discarding the batteries except for certain portable 
sets. But already, we are turning to the strictly personalized 
set; for instance, policemen in a number of foreign countries 
are now fully radio-equipped and are walking about the 
city streets with conqdete short-wave radio transmitters 

aiiiiMiiiiiKiitiiiiMiKiiiiiiiiiitdiDiiiMliiiiiiiiuiiiiiiiiiiiiHiUaitiiiiitiiuiiitiutMiiiiuiiitiiiiiirriiiimuiMiuiitininiiiiii.HwtitmiuiUitiitiiiiuuiiKitiiKiiiiiiiiiiiiiiiiiti 


and receivers, battery-operated. I can visualize the future 
receiver without batteries of any kind or, if batteries will 
be used, they will be not much larger than a few fountain 
pens. Personalized receivers in the futuie will enable people 
to listen in (and also transmit if necessary) while walking 
about; yet the entire instrument will fit into your vest 
pocket. The loudspeaker, which will also be the microphone, 
will he no larger than your wi-istwatch and will he worn 
in the same fashion. This, by the way, is a prediction made 
by David Sarnoif, President of RCA, not so long ago. 

If Amelia Earhart, on her bold ail venture, had been 
equijiped with modern short-wave apparatus (or if short¬ 
wave directional receivers had been more fully developed), 
the results might have been diiferent. As it was, her trans¬ 
mitter went bad the minute the propeller stopped revolving, 
because the power required to operate the radio-current 
generator came from the engine. Once the plane was down, 
no further communication with the outside world could be 
effected. Yet, even with the means available today Miss 
Earhai’t could have carried a short-wave telephone trans¬ 
ceiver in one of the wings. This apparatus, battery-operated, 
would have weighed less than 20 lbs.; yet with it she could 
have given her position or, if she did not know it she could 
have ASKED for her position by communicating with tho 
mainland while the plane was still aMoat. Amateurs would 
have picked up her call in many different countries; and it 
would have been only a matter of minutes for the world to 
know at what point she landed in the Pacific Ocean, and it 
would have made the subsequent hunt far easier. 

In the meanwhile, tomorrow’s radio instrumentalities will 
he further and further refined as time goes on. Tubes will 
diminish in size, and will become enormously more sensitive 
and effective than they are today. This immediately makes 
it possible that, with a very few watts (much less than the 
power used by a small electric light bulb) we will literal’y 
bo able to span the entire world with radio communication, 
using nothing but a small handful of short-wave instru¬ 
ments. Indeed, the vogue of high-power .^hort-wave trans¬ 
mission is probably drawing to a close. In Marconi’s day, 
thousands of kilow^atts were necessary to transmit even a 
weak signal across the ocean. Today, the average amateur 
thinks nothing whatsoever of hurdling the globe with signals 
of 20 watts or less. Even the high-power stations now in use 
by broadcasters will no longer be so powerful; because there 
will be no necessity for high-power transmission, with the 
advent of more sensitive and efficient radio receivers. Thus 
short waves constitute a tremendous field for endeavor. 
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<(Jeneritl Kteciric ptioto) 


Mayor LaGuardid opens New York City's new 
>50,000 2>way rad.ophone system, linking 9 fireboats 
with fire headquarters. Fire Alarm Central Office is 
In Central Park: main transmitter, of 500 W., is in 
Long Island City, N. Y. and operates on a fre¬ 
quency of 1,630 kc. Five ^ pick-up receivers at 
strategic land points permit successful reception 
of the fireboats* 50-W. signals, on 35-6 megacycles, 
wherever they may be in New York Harbor. 



(NR>: i.hoio) 

Actors proverbially hug the limelight; but this fence 
keeps William Farnum. John Barrymore, et al.. from 
hugging the mike during a streamlined Shakespeare 
revival. 


TELEVISION LOOKS 
FOR SPONSORS 

L ike the theatrical pro¬ 
ducer who seeks, not a 
star, but an “angel,” tele¬ 
vision has already solved most of its 
problems except sponsoring sufficient 
programs to give varied entertainment 
Demonstrating RCA’s new cathode-ray 
projection tube on a 3x4-foot screen. 
President David Sarnoff said that the 
cost of the programs is as formidable as 
anything facing the technical men. 

A few days before, a sound motion 
picture of public health activities had 
been shown to the convention of the 
A.P.H.A. in New York; and, even at its 
present development^ radio vision would 
be of great worth in such activities as 
Chicago’s “radio school.” 

In Germany last month, engineers 
sent 180-Iine television images 1,000 
miles by wire with a new special cable— 
that is, from Berlin to Munich and back. 

To police communication officers. Col. 
Edwin B. White of F.C.C. last month 
predicted that television will play a 
great part in law enforcement. A week 
later the commission established 19 
ultra-shortwave channels, each 6 mega¬ 
cycles wide, for television work. 

In England, the B.B.C. is building a 
$3,600,000 radio-television studio block, 
as part of a 6-year program; former 
studios will become offices. In the mean¬ 
time, work goes on; last month a foot¬ 
ball team watched mates’ practice, by 
television, in preparation for trans¬ 
mitting the season’s games. And during 
the past year, elaborate makeup for the 
camera became almost needless. 

Television even shows the past; the 
B.B.C. last month televised the discovery 


of chloroform, and the Lancet expressed 
a physician’s “lively apprehension when 
the dope was inhaled in the sitting 
posture. * ♦ * The impression was 
rather Kke that of a souvenir postcard 
of a classic picture.” 

NOVEL“DODGES” 
IN RADIO 

R udy vallee last 

month proposed traffic 
signals for mikes—red 
when the performer is too far away, 
green if too close, white while just 
right. But, while waiting to develop 
this, N.B.C. built a fence around the 
mike for radio thespians. 

Programs for farmers while at work, 
as well as for farmers’ wives, were 
proposed by John P, Hutchinson, 
Kansas publisher, seeking a station 
license last month. “Most farm trac¬ 
tors,” said he, “are now equipped with 
radios or soon will be.” 

Bone conduction hearing aids are be* 
ing perfected for pilots, the Bureau of 
Air Commerce announced last month. 
Not that pilots’ hearing is defective, but 
change of air pressure with altitude, 
a*d crashes of static, occasionally lower 
the sensitivity of the best ear, says 
Rogers Humphreys of the safety divi¬ 
sion, who is working it out. 

That soothing radio music brings 
more milk from contented cows, has 
long been suggested. At St. John’s col¬ 
lege, Annapolis, college dietician 
Georgia Smith last month installed a 
radio set in the dining hall to slow down 
the tempo of eating to a Pletcherizing 
basis. 

Radio announcer at KFRO, Longview, 
Tex., broke a record last month. He 
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(Globe Features) 


The television camera of the British Broadcasting Co., visiting a film studio 
at Pine wood, near London, to pick up stars for a sight broadcast showing how 
films are made. Maurice Chevalier, looking congenial. Public interest in these 
outdoor "spot** television broadcasts has stepped up considerably. 





A new studio gadget (which can be used to advantage at conventions, 
etc.) reminds a speaker when his time is nearing an end. jt is operated 
by the time switch shown ip the circle, and sets up to 30 minutes; 
warning 2 minutes before and at the end. 
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Radio is now such a vast and 
diversified art if becomes 
necessary to make a general 
survey of Important monthly 
developments. RADIO-CRAFT 
analyzes these developments 
and presents a review of those 
items which interest all. 


was tired of hearing “Down Among the 
Budded Roses’* and smashed the disc 
before the mike, to give point to state¬ 
ment that this was posolutely the last 
run-off. 

NOTES OF RADIO 
RECENTNESS 

T he F.C.C, last month an¬ 
nounced a policy of pro¬ 
tecting the frequency of 
455 kc,, at the request of the R.M.A., in 
order to minimize interference with LF. 
sections of superhets. 

A German court last month ruled that 
a radio receiver is personal property, 
like a toothbrush, and cannot be taken 
for debt. The government has just 
brought out its new “People’s Model” 
at 65 marks ($26) and its purchase 
will be officially urged on every Nazi. 

Copper (fe Brass research association 
has been counting turns, and an¬ 
nounced last month that one radio 
plant alone uses 15 billion feet of 
copper wire—enough to reach to the 
moon and back 5 times—and another 
10 million feet (across the U,S.) of 
brass tubing in radio tubes in a year, 
Marconi died, if not poor, not rich, 
stated David Sarnoff on his return from 
Europe last month. His estate did not 
exceed $150,000. 

Japanese competition is worrying the 
British, said correspondence of the 
Tivies of India, Bombay, last month: 
“Two-valve (tube) sets have reached 
this country for sale at the incredible 
price of 15s ($3.70). Fortunately for 
the British manufacturer, the sets seem 
to be most unreliable and there is no 


prospect of servicing these receivers!” 

“Radio detectives prepared wave- 
traps” said a pi'ess dispatch from 
Philadelphia last month, for a phantom 
announcer who interrupted police broad¬ 
casts with an unknown transmitter. 
(Not to tune him out, hut to tune him 
in.) In Europe, governments are even 
more troubled by pirate stations with 
anti-dictatorship propaganda. In the 
Ukraine, radio operators were charged 
with treason last month, for playing 
“mournful music” after announcing the 
latest purge. 

NEW ANTENNA TO 
MULTIPLY FIELD 

K DKA, which began sys¬ 
tematic broadcasting on 
election night, 1920, last 
month completed the new antenna 
equipment, and the anniversary was 
celebrated (a couple of days early) on 
October 30. It is a double triumph for 
Dr. Frank Conrad, who sent out those 
first election returns; for the big an¬ 
tenna carries out an idea which he had 
in 1929, but which was unsuccessful at 
that time. The great self-supporting 
steel mast, 718 feet high, is a %-wave 
antenna; it is broken at the 336-foot 
level, and different voltages are fed to 
the upper and lower sections, so that 
current flows in the same direction in 
both, instead of reversing. Around the 
mast, 504 feet away, are 8 wooden masts 
each supporting — and this is a novel 
feature—a “suppressor” antenna. These 
buck the “skywave” trom the main 
tower, and thus prevent fading and 
(Continued on page 435) 



The tall streak of light is the 718-foot antenna mast 
of KDKA in the glare of searchlights. It weighs (>0 
tons and rests on a socket In a large porcelain 


insulator. 



Laying 50 miles of copper wire which is an unseen 
factor in the efficiency of the new KDKA antenna; 
it is buried about a foot deep, to form a ground, in 
the background, masfs of KOKA's multiple system. 
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(Thllpo pliolol 

Problems of sound engineering drive radio designers to a padded cell. 
This, in a Philadelphia laboratory, is padded with tons of "rock wool 
which shut Out sounds and prevent echoes. The silenctf^, it is said, is 
actually painful! 



tWesUncliou^c piioioi 

.ooking from the control room at the transmitter of KDKA, 

iaKonburg, Pa., the 17th anniversary of whose original faint broadcasts was last 

nonth celebrated. A tenfold increase in service area is to be obtained with 


RADIO-CRAFT for 


JANUARY, 


938 


391 
















Fig. A 



1938- 50 KILOWATTS 


THE OLD WAY 


THE NEW WAY __ 




ii-Tfi 




1920- 1 WATT 


'■SJr: 


ySS7!£/?DAy- AMATEURS GIRDLED THE GLOBE 
WITH t WATT OR LESS- 


rO/?Ay’- 4(f:000 TO 50.000 TIMES AS MUCH POWER IS 
EMPLOYED POR MODERN SHORT-WAVE 
COMMUNICATION. 


Fig. I 


SHORT-WAVE 

An unconven+ional review of progress in the 
short- and ultra-shortwave fields during 1937 ; 
and a challenge to amateurs to continue 
experimentation towards a lucrative goal. 
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S PEAKING of short waves—and remembering that 
a7nut€urs discovered the globe-girdling properties (see 
Fig. 1 A) of these, as experts at that time termed them, 
“impiacticar' waves—one is led to believe that a lack 
of academic wisdom well may be counterbalanced by a liberal 
portion of common sense. 

Ample proof for this conclusion lies in the fact that very 
few of the fundamental pioneer achievements in the radio 
field have been contributed by professors. This fact is im¬ 
portant, not so much as a matter of pure record, but as a 
tempting invitation to practical men to explore the I'ealm 
of ultra-shortwaves- 

Experimental equipment for exploration in the region 
below, let us say, 10 meters, and especially in the micro- 
wave** region below 1 meter, is relatively simple—employing, 
as it does, equipment no more complicated than that used 
in the “crystal detector” days of radio and Inexpensive- 
Research made today with even the most elementary equip¬ 
ment may tomorrow bear fruit of great value; the humble 
experimenter may then leave it to the research men to make 
simple discoveries over into more complicated but also more 
efficient devices. 

lOO-KILOWAH SHORT-WAVE STATIONS 
An excellent example of such “efficient complication,” of 
an initially simple set-up (such as shown in Fig. lA), is 
that which we represent in Fig. IB. This figure illustrates 
the present trend toward increased output power of short¬ 
wave stations to 40, 50 and, in a short time (according to 
reports from reliable sources), even 100 kilowatts. 

Old-timers will probably remember that, some 15 years 
ago, learned professors dwelled on what little power was 
required to link the world by short waves. Practice, however, 
has proven that these calculations were not 100 per cent 
correct, since a great deal of power is required to secure a 
permanent link of communication under adverse atmospheric 
conditions. 

Are Short Waves Uneconomical? This evolutionary in¬ 
crease in power seems to be iron-clad proof that commer¬ 
cially practicable short-wave transmission possesses no 
economical supei'iority over other types of radio communi¬ 
cation. But it only so. We of course need a certain 

initial output-power to reach the desired party on the other 
end at all times. However, and as we shall see, short-wavo 
communication will not always remain the money-eating 
affair it is at present. 

MANY PROGRAMS ON I CHANNEL—SIMULTANEOUSLY!; OR 
“MULTIPLEXING** A 4-METER POINT-TO-POINT PHONE LINK 

As long as we look at short-wave channels as “1-1 a n e - 
road s” they will apparently have little superiority com¬ 
pared with other wavebands (aside from the difference in 
coverage and range). But we have interesting precedents on 
hand which indicate that the present method of utilizing 
the short-wave-band is already to be considered old- 
fashioned I; and it will not be long before a number of 
completely-different programs, by means of “multiplex 
modulation,” will travel via 1 single short wavelength to the 
listener, as visualized in Fig. IC. This trend is of great 
importance for all interested in the reception of far-flung 
short-wave stations. 

At present one must patiently listen for hours to a 
mediocre jazz orchestra, for example, in order not to miss 
the beginning of an outstanding progi'am of high entertain¬ 
ment value—a symphonic program, let us say. In time to 
come, one will be able to “slice'*’ from the particular wave- 
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MARCHES ON! 


W. E. SHRAGE 

length to which our receivers are tuned just the individual 
section of the wavelength which carries to us the symphonic 
program, and to disregard the jazzband (lecture, etc.), or 
any one of perhaps 5 to 10 other programs. 

9 Phone Cr.l:s over 1 Short-Wave Idnk. This all sounds 
like fiction a la Jules Verne but it is already far beyond the 
experimental stage, as a lecently-installed dual-wave (76 
and 86 megacycles) ultra-shortwave link between Stranraer 
in Scotland, and Belfast in Ireland, demonstrates. See Fig. 
2A. However, this “multiplex^* method of modulation is not 
restricted to the ultra-shortwave range only; it may be 
applied to the customary short-wave channel but not to 
ihs same extent since bandwidth allocations in the short¬ 
wave region do not cover as great a frequency range as 
those in the ultra-shortwave region. 

Short-Wave Stations astc Their iJandwidth. Let^s keep 
in mind that, while our broadcast stations on the 200-550- 
meter range operate with a band-width of 5,000 cycles (or, 
counting both side!)ands, 10,000 cycles), present short-wave 
stations operate on a channel width many times greater. 

Curtailing the bandwidth of short-wave stations and 
r edistributing the channels at present in use is one solution 
for satisfying the appetites of all nations for more short¬ 
wave channels. 

A second method of channel allocation, and one which will 
arouse less objection from the “have^’ nations (as compared 
to the “havenots'") is for the present owners of the most 
important channels to utilize their wavelengths for double- or 
even triple-program transmissions. Proof of what ean be 
accomplished is right here before our eyes, namely, the 
English example mentioned above. The Standard Radio 
engineers not only transmit simultaneously 9 phone calls 
over 1 channel but also scramble the 9 calls at the trans¬ 
mitting end in order to prevent interception; and separate 
the speech-impulse mixture at the receiving end! 

Change i:i Design of Short-Wave Receivers Predicted. This 
change in the method of short-wave transmitter modulation 
will of course cause quite a number of changes in the 
customary design of short-wave receivers (Fig. 2B). Prob¬ 
ably more selective circuits will be used in the future, and 
some means to add missing sidebands or carrier waves will 
be applied. These changes will probaldy cause protests from 
various quarters, but what of it? Radio, still a new art, is 
far from being a maze of frozen doctrines (a science). 

Having assimilated some of the problems, and their solu¬ 
tions, in the short-wave broadcast and communications field 
let us now analyze television’s progress during 1937. 

CHANNEL TROUBLE HINDERS TELEVISION PROGRESS 

An extremely interesting development in the field of short 
waves is the fact that television engineers now complain 
that development of short-wave trammitfer technique is 
lagging (see Fig. 2C, that shows us this “bottleneck” which 
is holding back television progiess), An eminent European 
television expert (Mr. R. Urtel, of the Telefunken Co., who 
recently visited the author) pithily described the present 
state of development about as follows: 

“Television transmitter design is lagging far behind, yet 
the technique of television image pick-up and reproduction 
will develop shortly to such a degree that we will not know 
what to do with it. The reason for this seeming paradox is, 
1st, lack of transmission channels wide enough; and 2nd, 
lack of transmitters which will permit a powerful signal 
to be radiated from the highly-developed television piek-up 
camera to the equally well-designed television receivers.” 

(Contirwed on page 426) 


SOME OF I937’S DEVELOPMENTS 
FEATURED IN THIS ARTICLE— 

9 Programs on I Wavelength 
73 I-Line Television 
The "Boltlenecic'* of Television 
Super-Power Tube for Decimeter Wavelengths 
Steerable Anti-Fading Short-Wave Antenna 
Standing-Wave Transmission Line for Simultaneous 
Duplex Transmit-Recelve Operation 



LACK OF APT mEANS,0F signal TRANSMISSION, HINDERS TELEVISION PROGRESS 



Fig. 2. 
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RADIO IN PICTURES 

mimiiiiminiijiiniMMiiiMiiiiiimtiniiiiiinniiMiiitmiHiiiiiiiiiiiiuiiMiimiHiiiiiiiimiiiitiiiiiMiiiHtmiiniiHiiiuiMiiiitiiimiiitiiiiiH .. 



(Glooo pttoio) 

Here you see the newest addition to the communi* 
cations equipment of England's Royal Corps of 
Signals. This Uman portable radio station, here 
shown during an inspection at Men’s Barracks, 
Aldershot, both transmits and receives; the direc¬ 
tivity that the loop antenna affords permits ob¬ 
taining maiimum efficiency with minimum power 
consumption. 



(Shrage photo) 

Eindhoven, Holland, a 2-unit sound recorder and reproducer—the Philips 
Miller system— IS used to elcetromeckanicaUy record programs and, almost simultaneously, photo- 
electrically reproduce them on short waves. Insert-detail A shows how the recorder is made; at 6 a 
close-up of the cutting tool of the recorder. The cutting knife, I, its working edge sharpened to an angle 
Tk ^ translucent-celluloid ribbon, 2, which is covered with an opaque layer, 3. 

The knife thus cuts a triangular groove; and, cutting more in horizontal than in vertical direction, cuts 
a wider track for strong impulses. The resulting, partly-translucent film may then be immediately played- 
back, by utilizing photocell pick-up equipment, without the usual developing, washing, etc. 




DIOPTER 


Jt 


6-TUBE 
S.-W. SET 


ROD 

, -ANTENNA 


LOOP 

antenna 


AZIMUTH 


. (General Electric Co. photo) 

protection of human eyes by automatically controlling an East Cleveland, 
unto, schoolroom s lighting. The mam control unit is shown, inset, above. Natural light coming through 
the window falls on a light-sensitive tube. Any difference in the amount of light striking the photocell 
produces a cur^nt change that is amplified and^ if either extreme of the pre-determined operating 
range is reached, operates, a relay which either lights or extinguishes the regular illumination of the 
'■^.7*. T"r k*"® X control panel determines the light level at which the unit will turn on the 

artificial light of the room* a second knob sets the level for turn-off. The photocell-tube shield may be 
twisted, and tube and shield tilted on swivel bearings to position the shield's light-opening as installa¬ 
tion requirements demand. What a harvest Service Men will soon reap servicing these systems in 
schools—and homes, offices, factories, etc.! ' 


(Shrage photo) 

Newest in German Army equipment for Survey 
work and airplane soundings in foggy weather fs 
this teiefunken 15 to 100 meter "nahfeld peiler." It 
incorporates (I) a cast-aluminum, directional loop- 
antenna, (2) an aluminum, auxiliary, non-directional 
rod-antenna that penetrates the loop-antenna, and 
(3) a diopter for optical survey. The 6-tube ultra- 
shortwave receiver, , contained in a cast-aluminum 
case, surmounts an azimuth-circle base. 




* 
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FLICKERLESS 

FILM-TELEVISION 

Improved means of mirror-drum scanning, 
foge+her with a cathode-ray pick-up system, 
now afford flickerless 441 -line film-television. 

iiiiijiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiniiMiiiiiiiiniiiiiimiiiiiniiiiiiiitiiiiiiiiiiiiiiiiiin 

T elevision seems to l)e an accepted fact in Europe, 
mainly because it is a government-subsidized industry 
supported by taxes on the use and ownership of radio 
apparatus. Nevertheless the presentation of television 
programs, because of their almost prohibitive costs, created 
a tremendous problem. Consecpiently television transmitting 
stations are resorting to transmissions of film and newsreel 
material for the entertainment of the *iookers-in.” 

Until recently, however, this procedure introduced the 
problem of double flicher, i. e., the flicker which is normally 
present in a film projection system phiS that which is in¬ 
herent in the television image (caused by atmospheric dis¬ 
turbances, etc.). The resultant effect of both types of flicker 
manifested itself in an extremely poor and fatigue-inducing 
image. 

Engineers, having very little or no control over atmos¬ 
pheric flicker turned their attention to eliminating the film 
flicker. As a consequence an entirely new projector (see 
Fig. A) was designed, with a film carriage which moves 
along smoothly and continuously, without the customary 
jerking finger used to project individual frames in the 
ordinary film projectors. Both film projector and television 
scanner (using the Iconoscope tube) are built into one 
integral unit, as shown in Fig. A. 

Scanning is accomplished by means of a mirror drum as 
illustrated in Fig. 1. .As shown, the film (A) is moved and 
illuminated absolutely uniformly. The old flicker as frame 
after frame of the film is pulled into the light gate by the 
jerking inteimittent sprocket is no longer present. The 
motion is continuous due to the fact that at the time the 
mirror of the drum (B) is about ready to finish the scanning 
of a given frame, the adjacent mirror has already started 
to scan the following frame. To avoid *‘cross-o\^er” of the 
scanning lines, or better said, scanning impulses, the power 
of illumination of the first operating mirror decreases in 
the same degree as the brilliancy of the adjacent mirror 
increases. This increase and decrease of illumination is 
caused by the oscillating movements of the scanning mirrors. 
Figure 2 shows diagrammatically the new continuous 
projecting system combined with the Iconoscope televising 
system. The film is sent as customary fiom an upper drmn 
into the projector. The light from an arc lamp is projected 
(as the arrow heads indicate) over a system of stationary 
and rotating mii rors in the center of which passes the film. 
The projected light, modulated by the subject matter on the 
film, finally falls upon the mosaic screen (M) of the 
Iconoscope. 

As shown in Fig. B, the amplifier of the Iconoscope is 
built in the same box to make for shortest possible connec¬ 
tions. At first glance this new p?*oiector-televisor see»ns quite 
complicated but is actually more simple than previous sys¬ 
tems inasmuch as a number of moving parts have been 
eliminated. 

This new flickerless system of film-television utilizes the 
type of high-fidelity television we now designate as ‘M41- 
line^* transmissioTi, The transmitter proper employs “positive 
D.C, modulation,” Figure A shows that the Iconoscone 
scanner apparatus mounts on top of the remainder of the 
projector etpiipment. Its containing box is made of aluminum 
witii compartments sul)dividing the interior as shown in 
Fig, B; as this figure shows, coils are used to produce 
magnetic deflection of the flying electron spot that picks 
up the image voltages developed photoelectrically on the 
Iconoscope screen (a mosaic comprised of myriad light-sensi¬ 
tive elements of microscopically-small proportions) 



CABtNcT CONTAlNiKiG 
ICONDSCOPE SCANNER 


Fig. A. This newly-developed European television projector-scanner contains 
a film carriage that has a continual motion instead of the intermittent motion 
of Ordinary projectors. This design eliminates film flicker, resulting in a 
steadier television image. The box at the right houses the Iconoscope scanner 
and its amplifier. 



ICONOSCOPE deflecting 

COILS Amplifier 


ICONO 

SCOPE 

SCREEN 


Fig. B. Close-up of the Iconoscope cabinet on top of the new projector- 
scanner. The amplifier is built-in, close to the tube, to make for short leads. 



FILM 


(B) 

DRUM. 

WtTM 

OSCIL' 

LATING 

MJRRORS 


imilli 


Fig. I. Sketch showing how the film, which is moving continucusly (not inter¬ 
mittently, as is usual) is scanned to produce a flickerless image. 



FILM 

LAMP 

MIRROR 

drum 
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ROTATING 


MIRRORS 


M'MOSAIC^ 
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J AMPLIFIER 

G-DEFLECTION 
5VSTEM 
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Fig, 2. Sketch of the new projector-scanner showing clearly the entire 
mechanics of operation. 
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6E5 EYE tube 

V3 


PWONE 
JACK 

SENSmviTY 
CONTROL,CC4) 

MAIN tuning fCiA-B) 


ANT. 
TANK 
COND. 

VOLUME 

CONTROL 


F» 9 . a The neaf appearance of fhe "Shorf-Wave Special." On the higher 
frequencies the main tuning dial affords excellent bandspread. 


HOW TO MAKE 

"SHORT-WAVE 

The operator of amateur radio station 
W2FHP. In cooperation with Donald Lewis, 
describes a novel superhet. with "Magic 
Eye" 2nd-detector. Beginners may follow 
the pictorial diagram. Despite its novel fea¬ 
ture of utilizing an "eye" for dual service 
this S.-W. receiver is thoroughly practical. 


iiitiiiiiiiiiiitniiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiii 


HOWARD G. McENTEE 


T here is always a tield for a small, inexpensive 
all-wave receiver that may be made !)y the Ham con¬ 
structor. Such a set must be simple but efHcient; it 
must be easy t<T “line-up” without the necessity of usinpr 
a test oscillator. 

The little receiver de.scribed here ably fulfills these re¬ 
quirements. It is quite strai^'htforwurd in design using a 
simple superhet. circuit with only a few <lepartures from 
the usual. A system — the simple.st type—ot bandspread is 
used which makes if lomeressary to employ variable paddivcf 
or trimming condensers, (See Fig. lA for the schematic 
circuit.) The use of parallel tuning makes it easy to line 
the detector and oscillatoi circuits on any band. 

CIRCUIT FEATURES 

Iron-core I F. transformers provide a high order of gain 
for the single I.F. stage used. This gain can be increased 
even higher by the use of the ref/eneration vontrol which is 
connected from the plate of V2 to the plate of VS, When 
advanced to the point of oscillation, the receiver is able to 
pull in C. W, (“continuous-wave” or code) signals. It may be 
necessary to reverse the connections to the primary of I.F.T.2 
in order to ol)tain regeneration and oscillation in the 2ml- 
detectov, V3, 

The greatest novelty of the set is the use of a 6E5 as 2nd- 
detector. (Sec Figs, A and C.) Sucli use for this tube was 
described in the May lii37 issue of l^adia^Cra/f (in an article 
titled “Build ‘The (Jyclops*, A Beginner’s l-Tuhc Set”) and 
the tube was found to be an exceptionally elUcient detector. 
This use provides a certain amount of tuning-indicator etfect 
on the fluorescent screen of the HE5, although of course the 
action cannot he compared to that obtained in a leceiver 
incorporating A,\ ,C. Nevei theless, a modei ate carrier will 
cause a noticeable deflection. The “eye” also acts as an 
indicator pilot light. 

Plug-in coils are used since they are simple and efficient. 



Fig. B. Under-chassis view showing the wiring and placement of parts. 


A ready-made set of coils is listed but slight changes must 
be made in some of the winding.s. Figure 3 contains all the 
necessary coil information. Although only 2 windings are 
ve(juired on each coil, the factory-ma<ie 6-prong coils have 
3 windings. The winding on the bottom of the coil is not 
used and is disiegarded, although it is not necessary to 
remove it. If the coils are home-wound, only 2 windings 
need he put on. 

No broadcast band coils are mentioned, but the largest 
coil of the set covers a considerable portion at the high- 
fretjueiicy end of the broadcast band. Another set of coils 
is ncede<l to cover the remainder of this hand. 

CONSTRUCTION 

Construction is started hy drilling the panel and chassis 
according to the specifications given in F'ig. 2. It is possible 
to buy a steel chassis of the ilimensions shown, hut aluminum 
or electlalloy is much easier to work with. After drilling, 
the original panel and chassis were given a coat of French 
gray diico enamel. This serves to covei* any scratches on 
the metal. 

The 2-gang main tuning condenser is fastened hy its shaft 
nut to the front panel. Also a screw holds it steady to the 
chassis at the rear. 

The tube sockets are mounted below the chassis while 
those for the coils are set up on the bushings provided and 
mount above the chassis. 

The 35-mmf. regeneration condenser is mounted by its 
liracket beneath and to the rear of the chassis, and is con¬ 
trolled hy a hakelite shaft from the front panel. Note that 
the mounting bracket must be set up on insulating washers 
since both sides of this condenser are above ground potential. 

The 6E5 socket is held hy a bracket from the front panel. 
If a manufactured assembly is used to mount this tube, it 
will be necessary lo remove a small resistor usually found 
in these units connected from the plate to target prongs. 
Also a lead should he brought out from the plate prong. All 
the leads from this socket are bunched and run through a 
piece of shielding to the underside of the chassis. 

The first point in putting the set into operation is to make 
sure the regeneration control on V3 works properly. Next 
check for I.F. alignment. If a vacuum cleaner or electric 
fan is in operation the all-wave brush-static may be heard 
and can be nsed to line up the 4 tHmniers in the I,F T, cases! 
Do not touch the trimmers, before first listening-in, as they 
are set at the factory to the proper frequency. After the 
noise is heard the final trimming for loudest response may 
be made. 

Now rotate the two 140-mnif. condensei’s very slowly until 
a signal is heard, then tui n the oscillator dial to the lowest 
of the 2 points at which the signal can be picked up. These 
2 points will be found quite dose together on the dial and 
the one received when the condenser plates are farthest out 
is the correct point- Once the 2 small dials are set the main 
tuning dial will give fine tuning or hands^yread over a por¬ 
tion of the band. The bandspread becomes increasingly im¬ 
portant as the frequency goes higher. When tuning in the 
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THE 4-TUBE 

SPECIAL" 


Beginners—build this receiver. This regenerative S.-W. 
radio set covers the range of 10 to 20 and 17 to 270 meters, 
and may be used either for amateur radio reception or for 
broadcast program reception (within this wavelength range), 
Bandspread action makes short-wave tuning easy; especially, 
since weak stations may be tuned-in by means of the zero- 
beat method. The type 6F6 tube affords a power output 
of about 3 W.—ample for ordinary loudspeaker reception. 

AND DONALD LEWIS iiiiiiiiiuiiiiiiiiiimiiiiiitiiiiiniiiiiiiiiiiiiMiiimiiiiii 



Fig. C. Rear view of the receiver. Plug-in coils afford a simple and efficient 
means of changing bands. 


6A8. 

VI 


6F6. 

V4 


lower-frequency bands, the 140-minf. 
condensers will be found more con¬ 
venient. 

Any power supply capable of supply¬ 
ing 6.3 V. at about 1.5 A. and 250 V. at 
60 ma. may be used, as may batteries. 
Any type of loudspeaker or phones may 
be used since no D.C. passes through them. 
If, instead of l>atteries, an -A..C. power 
supply is used, it should be as hum-free 
as possible. This goes for noise, too. A 
power pack designed for broadcast re¬ 
ceiver work may not be sufTiciently 
filtered for short-wave receiver opera¬ 
tion since any residual hum will be 
easily picked up by the receiver espe¬ 
cially when it is operated near or at 
the point of regeneration. 

An aerial 50 ft. long and as high as 
possible will enable the builder to get 
good results from this **baby communi¬ 
cation-type receiver.'^ Beginners will 
find the picture diagram easy to follow. 


LIST OF parts 

One Tl.'imm.'irlund set of coils. No. SWK6 ; 

One Hamnmrlund set of coils, No. SWK4 ; 

One llanimai'Umd coil. No. 40 : 

One Mnnimarlund coil, No. 60 ; 

One Ilammarhind tuning condenser. No. 
IIFD30X 30 mmf. : 

Two Hammarlund tuning condensers. No. 1IF140, 
UO mmf. ; 

One Hammarlund tuning Condenser, No. HF35, 
35 mmf. : 

Three Hammarlund octal sockets. No. S8 , 

One Hammarlund 4-prong socket. No. S4 ; 

One Hammarlund 6-prong socket. No. S6 ; 

One Hammarlund choke, 85 mny. : 

One Hammarlund iron-core I.F. transformer, 
I.F.T.l : 

One Hammarlund iron-core I.F. transformer, 
1.F.T.2 ; 

One "tuning eye" panel socket; 
tone 4-in. vernier dial ; 
tTwo dials. 2% ins. : 

One KCA type 6A8 tube; 

One RCA type 6K7 tube; 

One RCA type 6E5 or "magic eye" tube: 

One RCA type 6F6 tube ; 

Four Solar mica conden.sers, 0.00 1-mf. ; 

One Solar mica condenser, 0.005-mf. ; 

One Solar mica condenser. lOO mmf.: 

One Solar electrolytic condenser. 10 mf.. 35 V. ; 
Four Solar tubular condensers. 0.05-mf. : 
(Continued on pafte 434) 



Fig. 2. Specifications for making (A) the front 
panel, and (8) the chassis. 
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B roadcasting, today, presents a 

more livini^ image of life in Amer¬ 
ica than does any other single me¬ 
dium, Perhaps the most outstanding 
contribution to personalis^ing the pro¬ 
grams we hear is the “spot” or remote 
pick-up. 

As the cove! illustration of this issue 
of Radio-Craft indicates — and as re¬ 
produced on this page — spot broadcast¬ 
ing takes you right to the scene of 
greatest action. Studio programs lack 
the spontaneity, the verve, the sparkle 
of life, action and the joy of living we 
find in the remote }nck-u}). 

Whether, as depicted in the illustia- 
tions mentioned above, iPs an outl)oard 
motorboat cutting the spray with the 
best of them while a broadcast network 


SHORT-WAVE RADIO 
FOLLOWS THE RACES! 

Service Men should read between the author's lines and 
see how increased "BCL" interest in radio programs— 
especially "spot" programs—means increased service 
business. 

iMiiiiiiniiiiiiitiiiiiiiiiiilirniiiiHimiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiimiiifiiimiiiiiimiiiiiiiiiiiiiiiimiiini N. H. LESSEM 


announcer brings to you the second-by- 
second progress of a hotly contested 
race of ‘‘outboards^*; whether, as oc¬ 
curred last month, the announcer takes 
you into the hold of a submarine, while 
it executes a sham *‘crash dive,” and 
aurally paints a picture of coordinated 
action at lightning speed, under water, 
as the submarine launches torpedoes at 
the “enemy”; or whether the magic 
carpet of radio's spontaneous broadcast 
has t! ansported you to your good neigh¬ 
bor a city or two away, while you hear 
him, in a “Wandering Miciophone” re¬ 
mote pick-up program, it's always the 
pulsing, surging reality in American 
life you experience. 

The yea?- 19^57 closes on spot b?oad- 
casts that will continue for many years 
in the memories of millions of broad¬ 
cast listener's. Broadcasts that repre¬ 
sented thousands of dollars—thousands 
of sleepless hours testing and re-testing 


equipment and set-ups, arranging for 
vantage points, obtaining permits and 
rights-of-way, and all for a few seconds 
or minutes of onteitainrnent. Spot 
broadcasting has crammed into one 
year’ a wealth of entertainment, knowl¬ 
edge and action, for the hUell gent radio 
liHfeiier, unequalled anywhere else in 
the world by any other medium. Unfoi*- 
turiately, not every radio set owner is 
a “good listener"; preferring to take his 
programs haphazard, many listeners-in 
miss the really choice programs, the 
delicacies, that technicians labor months 
to prepare for a given few moments on 
the air-. 

But wait! 1938, and succeeding years, 
are ahead of us. Resolve now to more 
closely watch the programs in youi’ 
daily newspaper. Travel, visit strange 
lands, virtually “see,” through the eyes 
of expert narr*ators, new people, new 
(Confinned on page 444) 








REMOTE MIXING 

ACCOMPLISHED IN LATEST 

P.A. SYSTEMS 

Use of the new 1612 Pentagrid Volume Con¬ 
trol Tube makes possible remote mixing and 
volume control in Public Address systems. 

riitiiiiiiiMiiiiiiiiiiiiniiiiiiiiiiiiiiiiriiiiiiiiiiiiriiiiiiiiiiiiiiMiiimiiiiiiiiiiiiiiiiMirtiiiiMiiiiiiiiiimiiiMiiiiiiiiiiiiiiiiniiiiiiii 



E—the control tih the hand. 


I N ORDER TO realize the most elfective and most pleasant 

reaction by an audience to a P.A. system it must be ^ 

constantly “monitored” from a point of vantage in the 
audience. This, of course, calls for a remote control nyatem 
of “fading” and “mixing” the input circuits of the amplifier. 

Until the present time, however, such a system was im- v 

practical due to the dilliculties introduced by the distributed ^ 

capacity of the long cables, etc. Now, however, it is possible 
to accomplish this remote mixing, up to 2,000 ft. from the 
amplifier, through the medium of a compact portable unit 
(shown in insert E, Fig. 1) small enough to be held in the 
hand. This of course is a highly desirable feature, never 
previously ofTei-ed in P.A. equipment of any type. It has 
i>een adapted to the latest public-address systems of a well- 
known large manufacturer. ^ 

NEW 1612 TUBE AFFORDS CATHODE- 
CIRCUIT VOLUME CONTROL 

The amplirtei-s with which this remote mixing unit is used 
have 2 separate input channels. Each channel has provision 
for phonograph and microphone input. Mixing of these 
input channels is not done in the signal circuits but is accom¬ 
plished in the cathode circuits of the input tubes. 

(Conthmed on page 444) ^ 
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Fig. A. These 6 new fubes fill important positions in the scale of electronic activities. Respective terminal connections are given in Fig. I, 


NEW TUBES 

FOR SHORT WAVES, PUBLIC ADDRESS 
AND OTHER SERVICES 


Electronics specialists continue to wage unceasing war against the limitations of existing 
tube types. This month we learn about several new tubes that hurdle many problems. 


iiiiiiiiiiiiiiiriiiiiinimiiiiiMiiiiiiittiiiuiiiiiiimiiiimiiiiiumiiiiiMiiiMiiiniiiiiitiiiiiiiiuiiiinmuiiuiiniiiiiiiiiimitiiuiiiuiiiimiHiiminiiiiiiiuiiiiimiiiiiiiiiiuiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiM 


R. D. 


WASHBURNE 


A new scheme is being tried, this month, in the 
manner of presenting the data on the newest tubes. 
Instead of including the characteristic data at the end 
of the respective tube discussion, the discussion of 
each tube will follow in consecutive order; the tabulations of 
data then will be grouped at the end of the general descrip¬ 
tions. This will enable the reader to more quickly absorb 
the essential information concerning the service for which 
the tube was designed. Then, if the reader desires to study 
the tube’s operational data more closely, reference may be 
made to the characteristics tabulation. (Curves are available 
from the respective manufacturers.) 

SHORT-WAVE TRANSMITTER TUBE 

839 ICF. Power Ampliher, Oscillator, and ( lass B Modula¬ 
tor Triode. The 809 is a 3-electrode transmitting tube of the 
high-mu type for use as a (1) radio-frequency amplifier, 
(2) oscillator, or (3) class B modulator and (4) audio¬ 
frequency amplitier. (See Fig. A; terminal connections are 
given in Fig. 1.) 

Because of its high perveonec (one figure of merit used 
in connection with tubes designed l<u transmitting service). 


the 809 can be operated at high plate efbciency with low 
driving power. The plate connection is brought out through 
a separate seal at the top of the bulb to provide high insula¬ 
tion. The internal structure of the 809 permits operation of 
the maximum ratings at frequencies as high as 60 mega¬ 
cycles. The maximum plate dissipation is 25 watts for class 
C telegraph and class B services. 

The 809 is equipped with a ceramic base. This tube is 
preferably mounted vertically w*th the base down; or, if it 
becomes necessary to mount it in a horizontal position, the 
tube must be placed so that the plate is vertical or '‘on 
edge.” Opei ate the filament within iJ: 5 per cent of its rated 
voltage. To avoid punctui ing the glass envelope, due to 
peak-voltage elfects, nothing should be permitted to touch 
the glass. With the grid connected to the plate through the 
shortest possible connection, the resonant frequency of the 
grid-plate circuit is approx. 140 megacycles. To prevent 
strain on the plate connection this (cap) terminal should 
be conneited into circuit only by means of a flexible lead- 

Characteristic data for the several types of service in 

(Contivncil on. poye 432) 







Fig. 1. Although the symbols are somewhat conventional the characteristics differ widely. 


Ftg. 3. "Dynamic coupling" circuit of 6AC5G. 
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Fig. I. briqhf young OM gets an idea on how to enliven the 

Ham>radio hobby. Soon the old cobwebs will be dusted away and the "rig" 
will be perking once nnore; but along new lines. 

ANY A RADIO A3IATEUR has found himself at 
that point where even the thought of winding 
another coil or calculating another resistor value, 
makes him wish that he iiad never even heaid of 
“Ham radio.^* Unmolested, the spiders build webs among his 
transmitter's coils and dust gatheis on the cover of his log 
book, for he knows that a “Hello will bi ing forth “just 
another VI\^’ or else, just another cut and dried QSO begin¬ 
ning with the time worn “The rig heie is .... ctc.“ and 
ending with the equally use-frazzled, “Sure glad to have 
worked you, OM . . . . etc. 

WHAT TO DO?—AND WHY 

What to do? Give up Ham radio as a hobby? Sell all the 
“junk^^ and forget all about the whole darn business? (“lleh, 
heh!” chuckles the Old Timer, “Try and do Hr) Why con¬ 
template such things, OM? There’s still a lot of fun left in 
Ham radio even if you only work a mile or two instead of 
the thousand or so that you're used to. 

Why not forget all about such things as DX with its 
attendant headaches of trying to work that elusive 2K»- 
watter in the wilds of Megoravia or the constant sand¬ 
papering of your mental cells w'orrying why the “Q" of 
some carefully-designed coil and condenser combination 
always insists on landing some 18 miles due South-West 
of its equally (you think!) carefully calculated value! Let 
the DX fall to whom it may for awhile. Hide the sliderule 
and push the oscilloscope Vay, 'way back on the closet shelf. 
Find yourself some equally “disgusted w ith the whole darn 
business” brother Ham and together, read the rest of this 
ailicle for a few suggestions on ways and means of getting 
a bit of fun out of your hobby. 

If you arc a member of a Radio Club or similar group, 
all the better, for most of the things w’e are about to describe 
make excellent programs for club activity. The whole gang 
will enjoy taking part in them and, in addition, usually some 
worthwhile and desirable publicity for the club and amateur 
radio as a w'hole, will result. 

What are some of these marvelous “bring 'em back to life” 
ideas that we’re talking about? Well, take for an example, 
a few' of the exploits of a group of New Jersey amateurs, 
w'ho found themselves in the position of yourself, bored with 
DX, tired of local rag chew* and fdled almost to the blow* off 
point with the “Z over Pi squaie L” business, 

5 METERS WEDS AIRPLANE AND P.A. 

One of the group suggested that if they could only find 
some odd or unusual uses for their equipment, something 
that was a bit out of the ordinary run of things, that the 
gang might have their lagging interest renewed. 

Finally it w'as decided that some out-of-door ultra-high- 
frequency work might be fun. With that for a starter (the 
boys were well-equipped with portable 5-meter equipment) 
it wasn't long before someone suggested airplane-to-ground 
communication as an interesting experiment. Now most 
amateurs (and this group particularly) seldom have 


FUN WITH 
RADIO 

The operator of amateur radio station 
W2GYY breezily describes novel ideas that 
any short-wave enthusiast may easily du¬ 
plicate. All these ideas have been tried out. 

iiiiiitiiiiiMiiiiiiiiiiiniiiiiiiiiiiiiij)iiiiiiiiiiniiiiiiiiiiiiiiiiii]iiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiii]iiiiitiii] 

sufficient of “the necessary” to keep them at the level they 
desire in their own hobby, let alone owning airplanes, so 
the main difficulty in carrying out the suggestion was to 
find someone that did owm a “sky buggy” and who might 
be sufliciently non-financially' interested to donate its serv¬ 
ices for the contemplated bit of foolishness. 

Within a short time 2 of the more silver-tongued of the 
group succeeded in interesting the manager of a small local 
airport in the scheme and, agreeing to conduct their experi¬ 
ments during the summer week-ends, without much difficulty 
coaxed him into supplying a plane and a pilot as needed. 

A medium-power, 5-meter transmitter together with its 
associated receiver was set up in the airport field office and 
w’ith surprisingly little difficulty, a small battery-powered 
transceiver was installed in the passenger's cockpit of one 
of the planes on the held. The antenna used on the plane 
was a simple 4-ft. vertical rod clamped to one edge of the 
cockpit and worked against the metalw'ork of the plane used 
as a ground. 

Excellent 2-way communication was obtained from this 
simple set-up anti much fun of an interesting and instruc¬ 
tive nature was gained by all from the experiment. 

With the 2-w'ay set-up working as smoothly as it was, 
it was not long before, looking for fresh fields to conquer, 
the operators of the field-office transmitter thought up the 
idea of rebroadcasting the plane-to-ground transmissions 
over the airport's sound system for amusement of the assem¬ 
bled crowds. Needless to say this arrangement went over in 
a l)ig way and several highly interesting week-ends were 
spent at the field. See Fig. 2. 

A B-METER RIG TEACHES “BLIND DRIVING" 

During one of these week-ends, the weather being some- 
w'hat windy for much flying, a stunt was arranged as a 
“crowd thriller.” The transceiver was taken from the plane 
and re-installed in one of the Ham's automobiles. The crow'd 
was told, over the sound system, that a demonstration of 
“blind driving” was going to be staged. Then, securely 
blindfolded and provided with a pair of earphones, one of 
the Hams took the wheel of the car on a tour of the airfield 
guided entirely liy the operator at the microphone of the 
field-office transmitter. 

Several highly amusing situations developed, one, of quite 



Fig. 2. The Ham In the borrowed "air buggy" is broadcasting with his 
5-meter "rig" to a short-wave listener pal on the airfield. The receiver output 
is connected to the airfield's public address system — and everybody, including 
the spectators, has considerable fun in the ensuing conversations. 
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SHORT-WAVE 

APPARATUS 

Mr. Haas arouses +he ennuied iransmii+ing Ham to further 
explore ihe high-frequency domain; and fempfs fhe merely 
*'lisfener-in" set owner to participate in Ham activities 
+hat do not require all to have transmitting licenses. 

iiiiiiiiiiiiiiiriiiiniiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiMiiiinn NELSON G. HAAS 


an unscheduled nature, when the car driver found that in a 
little depression at one end of tlic held a very complete 
‘Mead spot” existed for the field oHice’s sijjnals, leaving him 
quite on his own — Idindfolded! 

No transmissions being made fiom the car, no licensed 
ojierator was required, so all jiresent, interested in such 
“nut ideas” were able to leain how it felt to drive a car 
“by ear,” Several of the pilots present at the field got (juite 
a kick out of this new farm of “blind flying.” See Fig. 3. 

Now these 2 ideas serve to illustrate how easily some real 
fun can he obtained from short waves without a lot of 
(‘Xpensive and complicated apiiavatus. The ultra-shortwaves 
offer themselves remarkably well to experiments of this 
type as the apparatus is simple and generally well adapted 
to portable use. Many other arrangements, whei e 2-way com¬ 
munication between some unusual places or points will 
offer a good deal of fun, are possible with very few teclinical 
headaches involved. 

5 METERS LINKS HOBBY SHOW AND TRANSCONTINENTAL HAM 

NETWORK 

Another example of the way the ultra-shortwave hands 
may he used is illustrated by the set-up that a group of 
Hams had at a Hobby Show held in their High School. Given 
a space in the auditorium to devote to their hobby, they 
installed a complete 5-meter radiophone station and arranged 
a radio link between the scliool and the home of one of the 
Hams on the other side of town. Messages from those attend¬ 
ing the show were accejited for transmission to all parts 
of the country and were pas.sed ovei‘ the 5-meter link to 
the othei* station, which in turn fransmitted them over the 
regular amateur traffic networks. A practical demonstration 
of amateur radiotelephony was thus given to the spectators. 

HAM DEMONSTRATION OF “SPOT BROADCASTING** 

Later in the show, a demonstration was given of how the 
large broadcast companies arrange their broadcasts f 1*001 
remote points. See Fig, 4 

This demonstration of “spot broadcasting” was accom¬ 
plished by having 2 of the boys carry a small 5-nieter 
transceiver through various parts of the school, making 
contact with the station in the auditorium, which rebroad¬ 
cast the received signals to the station on the other side 



Fig. 4. A couple of OT Timers demonstrate to school students a "spot broad> 
casting" program. Program pick-up from classroom is relayed to school 
auditorium, from there to local broadcasting station (or 160-meter Ham), 
thence back to the regular broadcast receiver tn the mme auditorium! 



hlq. 3. Another good "crowd-thriller" stunt. A demonstration of blind 
driving" on a local airfield by a transmitting Ham and a short-wave listener 
pal. The blindfolded driver is directed entirely by radio! 


of the towm. The operator of that station, again rehroadcast 
the signals over his 160-meter radiophone transmitter and 
a receiver tuned to his frequency brought the signals back 
to the listeners in the auditorium of the school. Much pub¬ 
licity for the amateur group was obtained from this hookup- 

SHORT WAVES LINK ULTRA-SHORTWAVES 
for 4-WAY ■■quadruplex” 

This business of rebroadcasting signals from other sta¬ 
tions, alone, jirovides a very interesting field for the experi¬ 
menter. 

Recently, 2 amateurs, operating solely on the ultra-high- 
frequencies but unfortunately living in cities too w.de!y 
separated to allow direct connnunieation over their cvm 
hatids, were enabled to contact each other quite successfully 
by the cooperation of 2 other amateurs, who operated radio¬ 
phone transmitters on a lowei -freciucncy band, where the 
distance could be covered with no trouble? 

Each operator of the low-frequency transmitter (160 
meters was the hand they used) picked up the signals from 
the ultra-highfre<iuency operator nearest him and rebroad¬ 
cast thetu Ifom It is transmitter. The 160-meter stations 
happening to be operating on frequencies fairly far removed 
from each other found du!)lex opf^rat'oti quite simple (duplex 
operation is where the 2 operators may talk together as 
though they were in the same room, instead of the more com¬ 
mon, one-at-a-time method most generally used). 

Before /ong. it was found that a 4-way duplex or quadru¬ 
plex hookup existed, w/tere both the low-frequency and the 
ultra-high frequency operators could converse at will just 
as though they u ere in I room. 

5-METER REMOTE-CONTROL SYSTEMS 

Control by radio will offer much of interest and amuse¬ 
ment even though hut a simple set-up is used. Most experi¬ 
menters will immediately think that radio control systems 
are complex and intricate. This is not the case, especially 
where the experimenter is satisfied with control of 1 cr 2 
simple operations. 

Using Ultra-Shortwave Superhet. Keceiver. A relay con¬ 
nected in the plate lead of the intermediate-frequency ampli¬ 
fier of any superhet. receiver having A.V.C. will be oper¬ 
ated by the changes in the I.F. tubers plate current due to 
the A.V.C. action under an incoming signal. This relay need 
not be one of the expensive, ultra-sensitive kind, either, as 
the current changes are often 5 or more inilliamperes (ample 
to operate any fairly sensitive, high-resistance relay). An 
auxiliary battery circuit may he used to operate a larger 
relay whose contacts are capable of carrying the current 
of the devices to be controlled and, with this hookup, many 
and varied are the experiments which may he performed. 

Using Ultra-Short ave Non-Superhet. Receiver. On the 
ultra-highfrequeneies, in instances where superhet, receivers 
are not used, the relay may be operated by the change in 
plate current of the audio amplifier tube or tubes, if these 
tubes are biased into the “class B” region of their curves. 

The audio comt)onent of a received signal, either tone 
modulation or voice, will provide the necessaiy plate swing 
(Coy}finned on poge 446) 
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Fig, A. The electronic piano in use. The cabinet at right Contains the loud¬ 
speaker and amplifier. 


W HILE MANY electronic musical 
instruments have been produced, 
most of them have serious faults 
when compared to their corre¬ 
sponding acoustic instrument One of 
the most pronounced faults of these in¬ 
struments is their absolute perfection! 

WHERE "PERFECTION" IS AN 
IMPERFECTION! 

Were an artist to paint a picture of a 
field of wheat, even though he delineate 
every stalk perfectly, this picture would 
be much less interesting and less artistic 
than another picture of the same field, 
in which the artist, with a few bold 
strokes captured the feeling of the 
ripple of wind. In like manner, utter 
perfection in music is monotonous, 
while slight imperfections add life and 
sparkle to the music l>eing produced. It 
was this, more than anything else, that 
led to the adoption of existing vibration 
producers—piano strings—with inter¬ 
esting imperfections over the theoreti¬ 
cally more perfect synthetic oscillators. 
The Elect one” electronic piano, shown 
in Fig. A, uses that unique principle. 


LATEST 

TONE-CONTROLLED 
ELECTRONIC PIANO 

Service Men—post yourselves on the newest 
in "electronic" pianos. Musicians — learn 
how an electrostatic pick-up, amplifier and 
loudspeaker improved the piano. 

H. K. BRETSFELDER 

iiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiniiiiiiiitiMiMiimiiiiiiiiiiiiiiiiiiiiMiiJiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiimiiinitiiiiiifM 


While the theory of this instrument 
is simple, a vast amount of preliminary 
new data on the science of music had to 
be accumulated and an equal amount 
of experimentation had to be gone 
through before the instrument reached 
its perfect form. Why electromagnetic, 
piezoelectric, magnetostriction and 
other methods of translation were dis¬ 
carded in favor of the electrostatic is no 
part of this story. 

BASIC PRINCIPLE OF THE ELECTRON 

Basically, the instrument consists of 
a vibrating string at ground potential, 
excited by a standard piano key, action 
and hammer. This vibrates in prox¬ 
imity to a charged screw, acting as a 
voltage pick-up (see Fig. 2). The elec¬ 
trostatic-voltage pick-ups of all strings 
are connected in parallel, and through 
the coupling circuits, to a vacuum-tube 
amplifier and a loudspeaker. The funda¬ 
mental circuit and arrangement is 
shown in Fig. lA. Basically, this is all 
there is to the ‘‘Electone.” 

The instrument is just as touch- 


responsive as the acoustic piano and the 
accomplished pianist can strike 10 notes 
simultaneously, bringing out any one 
louder than the others, just as he is 
capable of doing on any piano. There is 
no limit, though, to the total volume of 
sound produced, if a suitable amplifier 
and speaker system is used. 

As regularly furnished for the home, 
the instrument is equipped with a 30-W. 
high-gain, high-quality amplifier and a 
high-quality 30-W. speaker system. 
Tone controls for bass or treble sup¬ 
pression (see Fig. B) will give varia¬ 
tions in the quality to suit the player; 
and attachments in the form of micro¬ 
phone for voice, or other pick-up, and 
use of the amplifiers with phonograph 
pick-ups, radio tuners and electric in¬ 
struments such as guitars, may be pro¬ 
vided. It is also possible to divert the 
output from the loudspeaker to a pair 
of high-quality headphones, giving a 
py'actice instrument with all the tonal 
gradations. BUT NONE OF THE EX¬ 
TERNAL NOISE! 

(Continued on page 421) 
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Fig. B. View looking inside the electronic piano. Showing, the normal piano "soft" pedal; normal piano 
"loud" pedal; the electronic "swell" (volume-control) pedal; bass tone control; treble tone control; the 
hIgh-gaIn preamplifier; and. point along strings where pick'up is obtained. 



© PIANO WIND-INSTRUMENT 

TONE TONE 



Fig. I. A, the fundamental circuit of the electronic, 
piano. All pick-ups are wired in parallel. B, Rela¬ 
tionship between the tone of woodwinds and t+ie 
electronic piano. 
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“HAM" SET USES 

NEW TUNED-CRYSTAL 
FILTER CIRCUIT 

The crystal filter has been developed to 
such an extent that it now is extremely se¬ 
lective at an I.F. of 1,560 kc. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiimiiiiiiimiitniiiiiiiiiiiiiiniiiiiiiniiiiiuiiiiiiiiiiiiiiiniiiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiii^ 

I MPROVEMENTS of importance in crystal filter design 
have made it possible to obtain, in the type NC-80-X 
short-wave receiver (frequency range, 30 megacycles to 
540 kc.), continuously variable selectivity over the range of 
300 cycles to 7 kilocycles. The locations of the crystal-circuit 
controls are shown in the photo; check these against the 
diagram. 

The selectivity and phasing controls interlock, somewhat, 
in their action but the general principles of these 2 controls 
may be segregated without much difficulty. 

The selectivity (bandwidth) control serves to establish the 
bandwidth range over which the crystal is to be effective. 
The phasing (rejection) control then is used to eliminate 
heterodynes or squeals between station carriers. 

In order to obtain sufficient separation of image fre¬ 
quencies an I.F. of 1,560 kc. was selected; with this I.F. 
considerable R.F. discrimination can be obtained, without 
a preselector, at the high-frequency end of the tuning range 
of this receiver. At this high I.F., though, crystal-to-holder 
capacity becomes a problem. However, by making the discs 
of the crystal holder considerably smaller than the crystal, 
the shunt capacity was reduced to 6 mmf.; this helped 
(Contivved on page 441) 




1ST I.F 
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2ND IF 
AMPLIFIER 


CRYSTAL 
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Circuit of the wide-range tunable crystal filter. 
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TELEVISION STUDENTS 

LEARN BY MAKING 


CATHODE-RAY TUBES 

This description of steps in making a practical television 
receiving tube experimentally in a school laboratory is be¬ 
lieved to be the first newsstand-magazine disclosure. 



Fig. F, The complicated-looking (but simple) lab¬ 
oratory set-up for applying the internal araphite 
coating to the catnode-ray tube blank. 


U. A. SANABRIA Illllllllllllllllllllilllllllllllllli; 

L ast month we described 

the mechanics of fusing the fluores¬ 
cent screen to the glass of the 
cathode-ray tube. Now let’s continue 
with the story. 

After the screen is properly coated 
upon the inner-glass surface, the next 
step is to provide a thin graphite coat¬ 
ing over the conical inner-surface. 

THE GRAPHITE FUNNEL 

The purpose of this graphite coating 
is to act as a focusing electrode in the 
cathode-ray tube and as a means of 
discharging the accumulated electrons 
on the surface of the screen. The elec¬ 
tron beam would otherwise store, after 
a few seconds, so large an accumulation 
of electrons on the screen surface, that 
the beam thereafter would be repelled 
from striking the screen at all. The 
graphite coating is normally deposited 



INTERNAL 

GRAPHITE 


Fig. E. The telephone affords an excellent idea of 
the size of the completed C.-R. tube. Note the 
extent and position of the internal graphite coating. 


in the position shown in Fig. E. 

It almost touches the screen, but is 
not actually connected to it. It also 
runs down the entire sloping surface 
and partway down the neck. It must be 
smooth and have a sharp, even edge. 
The graphite coating must be thick 
enough to provide a uniform electrical 
conductor or metallic funnel distributed 
throughout the entire inner surface 
with the exception of the screen front 
(Continued on page 439) 
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SHIELD 


6L6S. IN 
^PARALLEL 
PUSH-PULL 
(V25TOV28) 


CWASSISl 

N£,i 

^overload' 
^ -EYE'; 


TO CHASSIS 
L NS, 2 


-AmasteI^ 

GAIN (RGB) 


Hg. I. Appearance of Chassis No. 3, fhe Audio Channel of the 30-Tube Set. 


LIST OF PARTS 

Four General Electric type 6L6 metal tubes. V25. V26. V27. V28 ; 
Three General Electric type fiCr> metal tubes, V22. V23. V21 ; 

One Standard Transformer Corp. input transformer. No. 4416, T1 ; 
One Standard Tran.sformcr Corp. interstnee trans.. No. 4701, T2 ; 
One Standard Transformer Corp. output trans., No. 3802, T3: 
Seven octal wafer sockets. 8 pins ; 

Two 5-pronK wafer sockets; 

•One steatite .6-prontr ceramic socket; 

•One steatite 6-pronp ceramic socket: 

•Three 6-pfonp male plujrs ; 

•One 6-pronjr male plug ; 

One Centralab potentiometer. No. 72-106. U.6-meg., H68 . 

•One selector switch. No. 1313L. Sw.4 ; 

•Eleven terminal connectors. No. A016 ; 

•Two bar knobs. No. 3G6 : 

•One chassis, No. 1524. 17 x 13 x 3 ins. ; 

•Five tip-jacks red. No. 520: blue. No. 529; trroen. No. 622; light 
creen. No. 628 : black. No. 621 ; 

•Two pairs of tip-jacks, red and black. No. 407. 

Two I.R.C. resistors. 1 W., 0.25-mej?.. R66. R67 : 

Two I.R.C. resistors. 1 W.. 26.000 ohms, R58. R69 . 

One I.R.C. resistor, 1 W.. 10,000 ohms. RCO ; 

One I.R.C. resi.stor. 1 W.. 0.1-metr., R61 . 

Three 1 K.C. resistors. 1 W.. 60.000 ohms. R67. R69. R70 ; 

Two I.R.C. re.sislors, 1 W,. 6.000 ohms, R71. R72 : 

One I.R.C. wire-wound resistor. 6 W.. 2.500 ohms, R62: 

Four I.R.C. resistors. 1 W.. 100 ohms, RC3. Rfi4. KGS, R66 , 
Three Corncll-Dubilier condensers, 400 V., 0.6-mf., C54. C5G, C67 : 

Three Cornell-Dubilier conden.sers, 400 V.. 0.1-mf., C50. C60, C61 : 

One Cornell-Dubilier condenser. 400 V . 0.05-mf., C58 ; 

One Cornell-Dubilier electrolytic condenser, 450 V., C55 ; 

Eighteen %-in. rubber grommets. 

•Names of manufacturers will be supplied upon receipt of a 
stamped and self-addressed envelope. 
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Fig, 14. Physical specifications for laying out and drilling the chassis. 


HOW TO MAKE THE 

RADIO-CRAFT 

SUPER-DELUXE 

30-TUBE SET 
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T he third chassis of the Hadio^Craft 30-Tul)e Set is 
perhaps the simplest of the 4, both to assemble and 
wire. Like the revutiving chassis it may he used hide- 
pendeyitfy. In addition to other design features it is 
interesting: to note that this 60-Watt Audio Channel includes 
fixed-bias for all the audio tubes (including of course the 
beam tubes) ; and inverse feedback to reduce distortion to 
an absolute minimum. The benefits afforded by inverse feed¬ 
back have been discussed in past issues of Radio-Craft. 

The tube complement, as shown in the photos and in 
diagram Fig. 13, consists of a transformer-coupled 6C5 
working into push-pull GC5s, which in turn are transfoi mer- 
coupk'd to the 4 parallel push-pull 6L6s. The output of the 
4 6L6s feeds into a large output transformer, which is 
especially designed to carry 60 watts of audio power. The 
secondary windings on this transformer are tapped so that 
a large number of speaker combinations are conveniently 
available, through the tip-jacks at the right edge of the 
chassis. A 500-ohni winding is also included for coupling 
remote speakers or for recording purposes. A 3-position 
switch allows the operator to switch from radio to pho¬ 
nograph or headphones as desired. Tip-jacks are provided on 
the chassis for high-impedance phonograph pickups and 
headphones. A master gain control is also included on this 
chassis for the purpose of reducing the input signal of 
whatever source is used. 

The 3 sockets on the back apron of the chassis are used 
to connect together the power supply and the automatic bass 
dreuif. 

THE AUTOMATIC BASS CIRCUIT 

A study of the schematic, Fig. 13, will disclose the fact 
that a certain part of the signal voltage developed across 
the primary of tlie input transformer T1 is applied to the 
diode plates of the GR7 in the automatic bass circuit, located 
on Chassis No. 2. 

The larger this voltage, the larger will be the bias applied 
to the control-grid of the 6K7 bass amplilier tube, thus 
reducing the gain of the low-frequency branch of the circuit. 
Conversely, when the volume control is turned down to a 
low level, the bias applied to the GK7 is very small and the 
gain of the low-frequency branch is very high, thus boosting 
the low notes (up to approximately 800 cycles) considerably. 
The 6K7 bass tube circuit resonates at approximately 40 
cycles, while the high-frequency branch, comprising the 
GC5 and 6R7 cuts off at 500 cycles and extends upwards to 
10,000 cycles. By means of the high- and low-frequency con¬ 
trols on Chassis No. 2, many interesting mixtures of high 
and low frequencies are made possible. 

HIGH GAIN 

The overall gain of the audio channel is very high, and 
for this reason every plate and grid lead must be shielded 
and grounded to chassis. It may be necessary to rotate 
slightly the input transformer Tl if the hum level is high 
enough to be audible. The master gain control should be 
kept turned down about halfway for ordinary reception. 
The 6E5 overload indicator is connected so that the shadow 
is narrowed to a fine line. This line broadens only when the 
push-pull 6C5s are being driven positive. The input signal 
should never be allowed to reach this point because severe 
distortion and possible damage to the GLGs will result. 
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This Audio Channel, the same as the other 
chassis of the Radio-Craft Super-Deluxe 
30-Tube Set, may be used independently; 
60 W. output is available, and positive tone 
control is obtained with an Automatic Bass 
Circuit as a particularly useful feature. 

CHASSIS No. 3— 

AUDIO CHANNEL 


iiiiiimiiiiiititiiiiiiiiiiiiiumiiNiifiiiituiiiiiimijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiuiiiiiiii^ PART IV 

The layout of the chassis is shown in Figs. I and J, and 
as can be seen, it is very simple to build and wire. The 
drilling layout for the chassis is given in Fig. 14. If any sub* 
stitution of parts specitied in the List of Parts is made, 
exceptwruil care should be taken that the parts used are 
at least equivalent, electrically if not mechanically, to those 
used and specified in this article. 

The control panel on the front skirt of the chassis is not 
shown in Fig. 15. Instead, it is shown in detail in Fig. 16. 
In Fig. 16 the selector switch is marked R, P, E, to designate, 
respectively, radio, phones, and extei'nal. The audio output 
to loudspeaker is taken from tip-jacks at extreme right; 
those at upper-left feed headphones only. The tip-jacks at 
lower-left connect to magnetic or crystal pickup, carbon or 
velotron mike, etc. Ceramic sockets (A) and (B) connect 
to Chassis No. 4. 

This Audio Channel may be used independently if pow¬ 
ered by a heavy-duty power supply. The Automatic Bass 
feature, however, due to space limitations has been included 
in Chassis No. 2 (the I.F, Channel) and hence is not avail¬ 
able for independent use. Note that, as will be seen next 
month (table—Operating Voltages), operating all the tube 
filaments at 6.1 volts increases tube life and lowers operating 
cost. 



Fig. J. Under-chassis view oi Chassis No. 3 showing the orderly wiring. 



IS. Proper spacing and placement of components helps considerably 
to reduce hum. 


PEO 

50Q OHMS 
^ LIGHT 

green 
. 15 OHMS 

GREEN 
""d OHMS 

^ BLUE 
46hms 

■— BLACK 

± 


Fig. 16. Use this chassis independently as a Public Address amplifier; or inter-connect it to chassis Nos. I, 2 and A by means of plug-in cables (see Fig. 13). 


MASTER SELECTOR (BAKELlTE CERAMIC SOCKETS 

gain \ . SWITCH WAFER SOCKET) fTO CHASSIS NS.4) 
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60'WATT AB‘ 
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CHANNEL 
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gain 
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Fig. 13. Schematic diagram of the Audio Channel of the Radio-Craft 30-Tube Receiver. It is important to shield all wires so indicated above. 
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TUNING 

MOTOR 

winding 
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Fig. I. The heavy tines in the circuits are the points discussed In the teit. 


NEW CIRCUITS 

IN MODERN 
RADIO RECEIVERS 

The details of the modern radio receiver cir¬ 
cuits that make them "different" from pre¬ 
vious designs are illustrated and described 
each month by a well-known technician. 


F. L SPRAYBERRY 


iiiiiiiiiiiiiiiiiiitiiiiiiiniitiiiiiiitiniiiiiniiiiiiiiit 


No. 4 


(1) SUIM‘RESSOK BI AS FOR II Hi H-1'K EClUENCY 

STAGES 

I*hiIco Model 38-1. The circuit of Fipr. lA is taking advan¬ 
tage of the increased A.C. plate resistance afforded by 
biasing the suppressor-grid by an amount equal to that of 
the control-grid. Minimum fixed biases for the R.F., 1st- 
detector, I.F., 1st A.F. and pha.'^e inverter^ and the R.F. 
and I.F. suppressors, are supplied from a common source 
which is the drop across a resistor in the negative high- 
voltage D.C. lead. The K.F. and 1 st-detector control-grids 
are further subject to the usual A.V.C. changes. 

(2) IMPROVED CIRCUIT CHARACTERISTICS WITH 

I F. COUPLING con. 

K.C.A. Model 81 H K. This set uses a separate cou))ling 
coil to feed the grid of the 2n(l and A.V.C.—I.P\ stages. As 
illustrated in Fig. 1 B, the load on the tuned secondary would 
be excessive with connection of 2 grids so this coupled 
winding at a lower impedance may easily feed both grids 
adequately and yet not materially reduce the of the 
tuned winding. 

(3) SIMPLIFIED 2-STAGE OUTI>UT 

Silvertone Model 1600. This automotive receiver acquires 
output action using no transformer or external loads. A 
6N6G tube is made to perform 2-stage action by connecting 
the Ist-stage cathode and the 2nd-stage grid as in Fig. 2C. 

The output load of the 1st stage is in its cathode lead 
instead of its plate lead, and consists of the grid cathode 
circuit of the 2nd stage. Cathode voltage variations, due to 
the signal, are conducted to the 2n(l-stage gi id. This results 
in high gain in a greatly simplified circuit. 

(4) PLUG-IN TUNING INDICATOR 

Sfromherg-Carlsun Model 229-1*. The new Stromberg- 
Carlson line arranges the entire tuning unit with electron- 
ray tube as a plug-in assembly. A cable attaches it by a 
6-pin plug and socket so that it may be plugged-in for opera¬ 
tion. It may be used locally or remote to the receiver. 
Although a 6-pin plug and socket are used only 4 connec¬ 
tions are needed as in Fig. ID. 

(5) VERSATILE LINK I F. COUPLING 

Crosley Model 1127. This receiver accomplishes extreme 
flat-top or “sharp'^ selectivity in a single stage. By an 
auxiliary coupled winding group as in Fig. lE, and a double- 
pole—double-throw switch, a resistor may be placed in 
series with the I.F. secondary while the sides of the 
resonance curve remain steep through loose coupling. 

(6) ELECTRONIC “MUTER** FOR MOTOR-DRIVEN 

DIAL 

Croslev Model 1137. This receiver uses no mechanical 
switch for shorting the audio signal circuits to make the 
receiver quiet while the motor turns the dial. As indicated 
in Fig. IF, a tube serves this purpose. Connected as a diode 
with plate and cathode grounded, and control-grid to a 
junction of 2 resistors in the Ist-audio bias, grid impulses 
make this point negative enough to completely block out any 
signal. Both the motor field supply voltages and control 
switch transients produce immediate audio blocking through 
condensers 15B and 15C. 
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SERVICING 

QUESTIONS 
. & ANSWERS ■ : 


Service Men may wriie, requesting answers to specific 
service questions. Address inquiries to Service Editor. For 
questions answered by mail» a service fee of 25c per ques¬ 
tion is made. Only questions of wide interest can be pub¬ 
lished. In view of the “rush" character of most service 
calls an effort is made to maintain 48-hour service on mail 
inquiries. Let us help you solve your service problems. 

uiMiiiiuinmiiiiiuiiiiiMiiiiiiiiiiiiiiiimiiiiiiiiiiiiMiiiiiiiimuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiimiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiimii 



Fiq. Q.36 (A)—pilot burnouts; Q.37 (B)—connecting 
magnetic speaker; Q.3fl (O— 'blocking** repair. 


DIAL LIGHT BURN-OUT 

(36) D. A. Pieirorsch, Battleit. III. 

(Q.) I have a Knight .S-tuhe midget receiver 
which was purchased from a radio mailorder 
house in Chicago. 

Within the last 2 weeks, the dial lights have 
been burning out. How can this be corrected? 
There are two 6.3-V. pilot bulbs in this set wired 
in series. 

(A.) You do not sUtte the model number or 
type of receiver in iiuestion. However, the fact 
that two 6.3 V. pilot bulbs are employed in 
series points to an A.C.-D.C. model. 

In this type of receiver, the heaters of all 
tubes are wireil in series and connected to the 
line or source of voltiige through a series re- 
.sistan e. A tup on this series resistance is em¬ 
ployed Usually tAi supply the volUige for the 
pilot bulbs, which are connected across this por¬ 
tion of the scries resistance as shown in Fig. Q.36 
A. The series resistance may be in the form of a 
ballast lube or a resistance in the line cord. 

Your diiricully is due undoubtedly to an inter¬ 
mittent open-circuiting of that portion of the 
scries resi.staiice acr<»s8 which the pilot bulbs are 
connected. When thi.s 0 ''eurs, the heater current 
for uli the tubes in the receiver momei\tarilu 
passes through the pilot bulbs, thus ending their 
useful life. Since the tube« are of the slow-heatcr 
type, an instantaneous open-circuiting of the 
series resistance Ls unnoticeable. Halhust tubes 
used as series resistances in A.C.-U.C. midgets 
:ire notorious for this defect. Replace the ballast. 


MAGNETIC SPEAKER CONNECTION 

(37) Sam Koide. Honolulu. Hawaii. 

(Q.) I would like to connect a 5-in. Vitavox 
magnetic speaker to a typo 4 7 tube of a receiver. 
I would like to know whether it is ne:essary to 
match the impedance of the tube and speaker? 

(A.) To properly n>atch the plate impedance 
of the type 47 tube, a load resistance of 7.000 
ohms is reoulred for ma.ximum undistorted out¬ 
put. The impedance of the magnetic speaker 
mentioned in your inquiry will meet the re¬ 
quirement of impedance matching satisfactorily. 
However, since the 47 tube under normal oper¬ 
ating conditions draws more than 30 miili- 
aniperea. some method should be employed to 
protect the speaker windings. Although the 
speaker may be connected directly into the plate 
circuit of the 47, it i» more usual and advisable 
t<i couple the speaker to the tube through some 
output coupling device. This may be an output 
transformer with a 1:1 ratio and of 7000 to 
10,000 ohms impc<lance, or through an output 
choke (which may be the primary of an output 
transformer of suitable impedance with second¬ 
ary disconnected from any circuit), and con¬ 
denser, as shown in Fig. Q.37 B. 


CONNECTION BLOCKING 

(38) R. L. Jacobsen, JefTers, Minn. 

(Q.) I have had occasion to work on 2 Philco 
radio sets lately that had the same symptoms. 
tCiniiinxied ttoge 44.1) 


4 




* 


ANALYSES of RADIO RECEIVER 


SYMPTOMS 


OPERATING NOTES 


Service Men: lllusfraie, wherever convenienf, 
your Operafing Notes on characteristic faults 
of given sets. Payment is made after publication. 


iimiiiiiiiiiiiinniniiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>>i>>>iii>>iiii>>>iiiiiiiii>iiiiiiii>iiiiiiiiiii>iiii'<ii>'i'ii''''iii>'ii<"<''"n>'^'>^''''"i''<**<>'''^i''""<'>i<^'"><''"'''^ .. 


Philco Model 70, Intermittent Cut-out. Replace 
0,01-mf. audio coupling condenser. The 47 tube 
may also hiivc to be replacetl. To test this, use a 
piece of insulated wire with bare en«l.s and with 
receiver tuned to a station, bridge across the 
condenser and «iuickly take Iwth ends of wire 
away. Do this several times and if there is a 
great reduction in volume, tube will have to be 
replaced. Philco Model llO (with single 47) has 
also the same fault. 

Philco Model 70. IsjCuI station (720 kc.) re¬ 
ceived with low volume at appro.ximately 680 kc. 
No other station.s. This can be '‘intermittent” 
and is cau^:e<^ by a faulty condenser acnins the 
low-frequency padder. 

Intermittent reception— Faulty c.f«i-illat«*r con¬ 
denser. 

I^hilco Model (iO. To increase p<»wer, replace 
cathode resistor (200 ohms) in cathtxlc circuit 
of 78 anfl 6A7 with 100-ohm value (old model) 
and cathode resistor in cathode of 78 (400 ohms) 
with 200-ohm value (new model). 

Philco Model 89. All stations at Io\v-fre<|iicncy 
end of dial «lisappear. sometimes from 550 kc. 
to 1,400 kc., may be "inWrmiltent." Replace 
36-type tube with type 77. Also change tube 
socket, 15,000-ohm catho<le resistor Ui 8,000 ohm.s, 
and add a OOOl-mf. condenser-to-cathnde con¬ 
denser. Cathode and suppre.^sor-grid joined 
together. 

Philco Model 112. D).‘ttortion on local station- 
faulty A.V.C. resistor to first R.F. tube. Re¬ 
place with 70,000 ohms value. 

MELHinSH & Company, 

South New Driffhton^ New Zealand 


Atwater Kent 40. This receiver lacked volume 
and wa.H very distorted. I found that the distor¬ 
tion and lack of volume originaU^d in the 7?A 
output stage. 

To repair this condition, ail that i.s re<iuired is 
a 50,000 ohm resistor and a 0.25-mf. condenser. 

I placed the 50,000-ohm resistor across the speaker 
binding posts and the 0.25-nif. condenser in serieb 
with the magnetic speaker. There is now an evi¬ 
dent increase in volume and tone quality. 

JRKO.MB UERCEg 

Lyric 470-R. A Lyric 470-H came in for re¬ 
pairs which had been tampered with hy 3 other 
Service Men (gyps). The trouble — no short-wave 
reception. Ixmg-wave, very good. 

The u.sual .service bench testing faileil to reveal 
any trouble. Voltages, tube.s, condensers, etc., 
all show'ed jierfect condition. After 2 hrs. of 
continuous testing, the tr<iiiblc was finally located 
in the 50-mmf. condenser. This condenser is 
usually on h^md switch. 

AH American Mohawk Lyric SW88, This 
trouble may sound like a fairy tale or sound like 
I’ve gone nuts, nevertheless, it’s a fact which 
took 9 day.s to remedy. 

This set was 18 months in use, traded in anti 
resold. The second purchaser had splendit! results 
for 5 month.s, when the set commenced stopping 
after 1% hours of use. After three-quarters of 
an hour testing, no trouble was locatoil. Next 
morning the set was turned on and. to my sur¬ 
prise, short-wave reception was exceptionally 
good. Hut, behold, exactly hours of operating, 
dead she goes! Still nothing showed up. This 
went on for 9 day*. Still T couldn’t locate the 
trouble. Leaving the set overnight, she would 
operate next morning a* usual for 1*/^ hours. 


Suspicioa>; condensers and resistors w’cre re¬ 
placed, but to no advantage. My final smack at 
this set was to rip the 10,000-ohm resistor from 
the oscillator and replace it with new one. On 
the oscillator coil there are only 2 resistors-— 
0.6-meg. and 10,000 ohms—going to ground. Only 
the 10,000-ohm unit is bypassed by 0.05-mf. con- 
(len.scr. Immediately the 10,000-ohm unit was 
replaced, the set performed as she should. How 
this resistor reduccfl itself down to a few ohms 
still is a mystery to me. It contained no voltages 
and was acting only as a bias resistor. Neverthe¬ 
less I didn’t trouble to find out. Hut in the future 
I’m going tci look for defects not under suspicion, 
ntft vice versa. 

Hy the way. replacing the 47 in this particular 
model with a 2A6 increases the tone 50^^ and 
does away with the mushy tone which was so 
noticeable before the change. 

F. NnswoKTfiY, 

St. Jo)in’s, Newfoundland 

Philco 45, 345. nTiis was one of the last Ph;lco« 
to use a drum dial. It wa.s rather slow, but very 
.smooth in action. On some sets of this model I 
have found a scratchy, raspy form of intermittent 
interference only on the short-wave band and 
generally ju.st nround 12 megacycles. 1 spent a 
lot of time on' the first one; but now 1 stop it 
in a few shakes by lubricating this dial drive 
mechanism with fine oil. In the remote possibility 
that this does not clean up the trouble, iL may be 
necessary to use bakelite pulleys; but so far this 
has not been neoe.'^sary. 

DeForest-Crosley “liallad,” Sonora D-50. Break¬ 
down in almost any set having a screen-grid 
detector resistance-capacity coupled to a pentode 
fCmi(iri»/t’«( on pout 134) 
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HOW TO MAKE A 


2-WAy "HAM" 

FOR S-METER PHONE 


STATION 


The receiver of this 2-way ultra-high frequency station tunes from 5.5 to 2.5 meters. 
Transmitter, using crystal to prevent frequency modulation and drift, has new 6C8G. 


J. B. CARTER 


......... 


I T IS IMPORTANT that the experi¬ 
menter about to delve into the in¬ 
tricacies of hiph-frequency trans¬ 
mission should realize that frequen¬ 
cies of 56 megacycles (about 5 meters) 
and above behave more like light waves, 
whereas longer radio waves are rellected 
back to earth by the Heaviside Layer. 

FACTORS AFFECTING ULTRA- 
SHORTWAVE DX 

Until recently, only the ‘Aground 
wave'^ was considered of any value for 
these high frequencies; however, occa¬ 
sionally these radio waves are reflected 
back to earth by the Heaviside Layer 
with the result that they are received 
over great distances. This effect, of 
course, depends upon the degree of 
ionization in the Heaviside Layei-, the 
height of which varies with the season 
of the year, time of day and (observa¬ 
tions seem to indicate) sunspot activity. 
Observations taken at the Blue Hill 
Observatory near Boston in<licate that, 
wVien warm air is running over a 
stratum of relatively cold Polai' air, 
communication distance is considerably 
increased. It was also observed further, 
that when this meteorological condition 
exists, considerable bending of the 
waves in the lower atmosphere occurs. 
As this atmospheric condition is almost 
always existent each night, the trans¬ 
mission range is considerably greater 
at night than during the day. In view 
of this, it can be safely assumed that 
transmission and reception are often 


erratic due to atmospheric changes. 

This inability to forecast the range 
of ultra-highfie(iuency reception is a 
phenomenon wliich appeals to many, 
since the resulting unexpected occur¬ 
rences provide thrills over and above 
those experienced in connection with 
operation at the lower frequencies. 

Relatively little power is require<l and 
for comnuinication over a range of only 
a few miles, 1 or 2 \\L of power will 
provide very satisfactory results. For 
a number of years the combination 
transmitter and receiver, called the 
/rafisceivert has proven very popular 
mainly due to its low cost. However, the 
transceiver has many disadvantages, 
especially as regards its service as a 
transmitter. 

Crystal Solves Prohleins, The great¬ 
est difficulties encountered in ultva- 
highfrequency transmitteis are /?e- 
(/i'enri/ drift and frequency vwdtdntion. 
In order to overcome these diflicul- 
ties it was decided to construct the 
crystal-controlled transmitter illus- 
tiated in Fig. A, B and C, The crystal 
utilized is a so-called *H4-megacycle** 
type. It might he well to point out that 
many of the 20-meter crystals are really 
60-meter crystals but arc exceptionally 
good oscillators on the odd-harmonics of 
the fundamental. 

This ultra-H.F. transmitter and re¬ 
ceiver is an extremely compact unit and, 
while ideal for mobile use, can also be 
used as a fixed station. 

(Continued on ]xtge 436) 


NOTICE TO BEGINNERS 

If construction of this 2-way ultra- 
high frequency station marks your 
initiation into the field of amateur 
or "Ham" radio, do not attempt 
to operate the station until you've 
acquired a license to put this 
equipment "on the air," and an¬ 
other license to operate it. In 
brief, getting a license entails the 
following general procedure: (I) 
learn to receive and send the Con¬ 
tinental telegraph code at the rate 
of 13 5-letter words per minute; 
(2) learn the U.S. Government reg¬ 
ulations regarding radio transmis¬ 
sion and reception; and, (3) study 
elementary short-wave radio theory 
until you are able to draw the dia¬ 
gram, and explain the operation, of 
the transmitter you plan to use. 
[Radio-Craft will be glad to supply 
a list of books, covering the req¬ 
uisites outlined above for passing 
U.S. radio license examinations, 
upon receipt of a stamped, return- 
addressed envelope.) 



Fig. L Note the use in this circuit of the new 6C8G tube as a preamplifier in order to utilize Crystal microphone. The new 6Vi is incorporated in the transmitter 
as a tri-tet oscillator-doubler. In the receiver, a 6CS operates the quench tube in a novel circuit. 


« 


« 


♦ 


% 


# 


A 


m 




408 


RADIO-CRAFT for JANUARY, 


1938 

































































































4» 


9 


m 



Fiq. A Th-* new square meter gives this amateur transmitter a "commercial" appearance; as the limited number of panel controls indicate, the receiver 
is simplicity itself. You may build thb radio station with the assurance that it will give a good account of itself. 


SUPER REGENl. CONTROL TUNING 
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'-RECF.IVER 
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MIKE VOL., R7 


^TRAN3MITTER 
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Fig. B, Note how the transmitter's tubes and associated tuning circuits are segregated. The receiver's quench coil is contained fn a shield-Cdn. All wiring ts 

hept as short as physically possible. 
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Fig. C. Observe, once again, how tubes and colls are placed for short leads. The crystal, isolated from the tubes, is easily kept cool. A vernier dial is used 

in tuning the recelverj 
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"LEARN-By-EXPERIMENTING" 

•iPRACTICAL RADIO COURSE 










crystal 
f OErF.CTOR 
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OENiER mounted 
UNDER CHASSIS. 
behind THiS 
TUNING OfAL 


TtRMtNAiS 




Fig. A. The wavemeter, with the addition of a crystal detector, will afford 
the experimenter the additional pleasure of a good Crystal Receiver. 



Fig. B. With the crystal detector removed the apparatus can be used as a 
simple Wavemeter or Signal Generator for aligning receivers. 
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Fig. I. Radio symbols of parts used in this Experiment. 


EXPERIMENT No. 4 

SIMPLE WAVEMETER 
AND SIGNAL GENERATOR 

(INCLUDING CRYSTAL SET CIRCUIT) 


New way of learning radio!—You learn basic 
principles while building useful radio units. 
The lessons are directed by a man well 
fitted for the task ... a radio instructor. 


CONDUCTED BY 


SOL D. PRENSKY 


riittiiiiiiimiiiiiiiiiiiiitiriiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


T his experiment, the 4th in the series, deals with 
the construction of a tuning unit which will be pro¬ 
vided with a scale marked in kilocycles (kc.), for use as 
a simple wavemefey. The tiininjr unit consists of a coil 
(marked L2) and condenser (marked Cl) combination (see 
Fig, 3A), which, by means of its calibrated scale, will enable 
one to determine to what wavelength or frequency any re¬ 
ceiver (and also any transmitter) is tuned to- The tuning can 
be determined in terms of either the uavelengtk or of the 
frequency of the radio waves. For example, for tuning-in 
station VVMBQ, the number given is 1,500 kilocycles, which 
is the frequency of its radio wave. The coiresponding wave¬ 
length of this same station is 200 meters. Although frequency 
and wavelength are thus seen to he two aspects of the same 
tuning, the customary designation of a station is by its 
fretiuency, and the name frequency meter therefore is often 
used instead of wavemeter (both names are correct), 

FUNCTION OF WAVEMETER 

There are many uses for such a basic device as a wave¬ 
meter, It enables the user to definitely determine the fre¬ 
quency of any unknown station to which a receiver is tuned, 
and conversely, also enables him to set the dial of his 
receiver (a process called aligning or calibrating) to any 
frequency which he desires to tune-in. This latter use is 
particularly helpful in the case of operating experimental 
sets, such as are descril)od in this issue, where it is necessai y 
to locate the different frequencies on an unmarked dial. In 
such cases, by using a wavemeter. the desired frequencies 
may be marked on the dial or, preferably, the location of 
the frequencies may be shown on a fuyiing curve, such as 
is described in this Experiment. 

When a wavemeter is being used in the above manner to 
calibrate a receiver, the tuning circuit of the wavemeter is 
usually energized by some means to produce its own waves. 
It then becomes a “Generator’' of radio waives. The generator 
is also called a radio-frequency oscillator. 

In this Experiment, our wavemeter is made to perform as 
an R,F, (radio-freqiiency) oscillator, in a very simple and 
effective manner, by using the familiar buzzer as the ener¬ 
gizing agent. Since the frequency of the generated wave is 
known (because,as we shall see,our wavemeter is calibrated), 
we can set (or align) any receiver on its desired frequency 
by tuning the set under test to the known generated wave. 

Various types of wavemeters, varying widely in cost, are 
commercially available, their cost depending mostly on the 
accuracy of calibration necessary for the particular use of 
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Fig, 4, Pictorial diagram of the Wavemcter, 
(See text for explanation.) 


Fia. 2. This calibration chart permits interpretation of the Wavemeter dial readings into ke, or mctera. 

* -u-X-.. 


A separate chart ; 


be made for each plug-in coil. 


the device. Thus for example in the service industry a 
wavemeter known as a signal generator or “service oscilla¬ 
tor” is an essential part of the Service Man’s equipment for 
adjusting or as it is called “aligning” the variable con¬ 
densers to a particular frequency. The accuracy of the sig¬ 
nal generator’s calibration is the important characteristic 
of the various types, and the degree of accuracy required of 
any particular type will vary widely according to its use- 
This can readily be seen by comparing the requirements for 
a Service Man’s signal generator with those of a laboratory 
standard (such as is used by the manufacturers of signal 
generators themselves), which sells for about $400 with its 
guaranteed accuracy of 1% based on an ultimate astronomi¬ 
cal standard. It is obviously unreasonable for the Service 
Man to expect etjual accuracy, relative to such an ultimate 
standard, for his signal generator selling around the $50 
niark- 

In interpreting the figure given for percentage accuracy, 
therefore, it all conies down to the question of the basis of 
comparison, and it is well to realize that, considering the 
non-laboratory conditions under which the ordinary signal 
generator is used, an over-all accuracy of with respect 
to a laboratory standard (which would be within of an 
ultimate standard), is quite sufficient for service work. This 
figure will still represent a much higher order of accuracy 
than the radio set with which he is comparing his signal. 

In the case of an experimental unit, such as a “roll-your- 
own” unit described here, where the method of frequency 
measurement is the main thing, and a first estimation of 
frequency is sufficient to show this principle, we can avoid 
many complications and much expense, by using the simple 
buzzer arrangement and preparing a chart accurate within 
even 5% of standard, and still retain the inherent useful¬ 
ness of the device. 

ADDITIONAL CIRCUIT FOR A CRYSTAL RECEIVER 

The tuning unit of the wavemeter can also be made the 
basis of a simple radio receiver. To illustrate this it will 
be shown how a simple crystal receiving set can he made 
from the tuning unit by the addition of a crystal and a 
pair of headphones, as shown by the circuit diagram 
(Fig. 3B), and by the dotted lines in Fig. 4. 


THE EXPERIMENT—WAVEMETER AND WAVE GEN¬ 
ERATOR 

OBJECT: To study a Wavemeter Unit, for measuring the 
frequency (or wavelength) of a radio wave. 

(Part A) Construction and calibration of the wave¬ 
meter. 

(Part B) Using the wavemeter for determining the fre¬ 
quency to which a radio receiver is tuned. 

Added Circnit (Part C) Converting the wavemeter into 
a crystal receiver. 

PRINCIPLE OF OPERATION 

The fundamental principle involved in a w’avemeter is 
that of resonance, that is, of causing one unit to he in tnne 
with another. This principle is obviously being employed 
every time a radio set is tuned to a broadcast station, w’hich 
sends out radio w^aves as a result of exceedingly rapid 
electrical vibrations (usually above 25,000 cycles 1 times per 
second]). Thus the radio w’ave from station WMBQ, for 
example, is known to have a frequency of 1,500 kilocycles 
(which is 1,500,000 cycles). 

In tuning-in this station on a receiver, w^e obtain resonance 
by the combination of the amount of inductance (L) of a 
coil and the amount of capacity (C) of its associated 
variable condenser. (The resulting value of this combination 
becomes the LC product [or ratio]; see Fig, 1 for symbols) ; 
this also may be expressed as “L/C ratio,” As the variable 
condenser of the receiver is rotated, its capacity is altered 
until a point on the dial is reached w^here the L/C product 
of the combination (multiplied by a constant factor) exactly 
equals the frequency of the desired station. At this point on 
the tuning dial, we are in resonance with the broadcast 
station, and the dial could therefore be marked at this 
point with the frequency of the transmitting station. Any 
movement of the tuning dial, either to the left or to the 
right, will cause our combination to be in-tune to some other 
frequency than the one desired. Such an off-tune condition 
results in poor reception, and many sets make some addi¬ 
tional provision to visually indicate resonance, other than 
the factory-marked dial. The tuning eye, which is now so 
justly popular, is an example of such a resonance indicator, 
(Continued on page 424) 




Fig. 3. Schematic diagram of (A) the Wavemeter; and, (B) Its modification as a Crystal Set. 
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Fig. 5. Coupling the Wavemeter to a receiver. 
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HOW DEPENDABLE 

ARE YOUR 

METER READINGS? 


The author, whose published works include such well-known 
texts as "Radio Physics Course," "Modern Radio Servic¬ 
ing," etc., concludes in this chapter his series of articles 
for Service Men analyzing meter "accuracy." 


ALFRED A. GHIRARDI 


iiiiiiiiiiiiiiiiiiiiiiMiiiiiiiniinMiiiiMiiMiiiiiiiiiiuiiiiiitiiiiiiiiiiiiiiiiii 


PART IV 


T he PKECEDING rarU of this Article, and 
the foliowinjr material, totrother present to 
you a more comprehensive survey of the 
subject of tioth inherent and operational meter 
accuracy—-a subject, let me remind you. with 
which every Service Man worth the name mu.‘«t 
be familiar : and one which most Service Men 
acquire only through years of experience—than 
is available in any textlKtok heretofore published I 
Now let’s continue. 

"STANDARDIZATION RULES" OF A.I.E.b. 

It has become common practice for instrument 
ffnnnufncturcrs to state the ncciiracy of their 
Instruments on the Ijasis of the tnaximum error 
which may occur at any part of the « ale. hut 
because of the reasons just discussed, this error 
is not expressed in terms of the indioidnoi indirn-^ 
tions. Instead, it Is stated :)s a percentage of the 
full-8culc value of the meter ranue under eon^ 
side ration. This gives a lower numerical value 
for the inaccuracy figure—but it is entirely cor¬ 
rect <it is simply a more advantageous and fair 
way of expres.sing it) and is much more in keep¬ 
ing with the actual conditions under which 
meters are used in practice. This is in accordance 
with the Standardization Rules of the American 
Institute of Electrical Engineers. 

When a manufacturer states that an ifistru- 
ment is accurate to within n certain ])ercentag6 
of the full-scale value of the range under con¬ 
sideration. it is iiTidcr.stoo(l to apply to the entire 
scale. In the typo of instruments which have a 
uniformly-divided scale, this really amounts to 
saying that no scale division mark is out of its 
proper position by more than a certain linear 
distance (this linear distance being equal to the 
total scale length in inches multiplied by the 
% accuracy). 

It might be mentioned here that if the meter 
scale were divided into 100 divisions, the error 
could be expressed in terms of scale divisions 
(2 for 2%. G for 6%, etc.). Therefore, the error 
would be expreSKod as so many per cent of full- 
scale angular deflection. This is particularly im¬ 
portant. as we shall see later, when attempting 
to compute allowable error in ohmmeter ranges 
where the divisions are usually non-linear mid 
the readings are from right to left (going up in 
resistance). 

WHAT IS THE MEANING OF THE 
EXPRESSION: "ACCURATE TO 
WITHIN 2%"? 

When a manufacturer specifies that a certain 
meter is accurate to. say within 2%. what does 
he mean? He always means that the actual 
indication of the meter itself (not as you may 
happen to read it if you are careless, and intro¬ 
duce additional ohservationnl errors) for any 
individual-range reading within its various 
ranges is accurate to within phut or minus 2^ 
of the full-scale value of the ranrje which is 
being used. It does not mean that the error will 
necessarily he as large as this at every point in 
the scale—it merely means that the error will 
not exceed this value. To make this clear, lot 
us consider the following typical case; 

Suppose a certain voltmeter has a lOO-V. 
range (with a uniformly-divided scale up to 
100 V.). ami that its accuracy is state<l to be 
within 2%. This accuracy rating means, simply, 
that for any voltage measuremetil made witli 
this range, the indication of the meter pointer 
will be in error >iof more than (it may be less) 
dt 2 V. (2% of 100), For instance, if the meter 
reads 100 V. when a measurement is being m.’ule. 
the trfie voltage might be oa mveh ns 2 V. above 


(or below) this; i.e., some voltage between 98 
and 102 V. Now if the reading happened to be. 
say. GO V. instead, the true voltage might be 
ns much as 2 V. (still 2% c.f the full scale of 
WO) above or below this, i.e., between 48 to 52 V. 

If this same meter has, say a GO-V. range, the 
same accuracy figure at>plies to this range 
also, but since it now applies to the full-range 
value of the 50 V. the t^'f^sible volts error at any 
point on the scale is *1 of 50. or ± I V. ! For 
instance, if a reading of GO V. were obtained on 
it. the true voltage might be a.s much as 1 V. 
(2% of GO) above (or l>elow) this value, i.e., 
some voltage between 19 and G1 V'. For a scale 
reading of .‘«ay 20 V.. the true voltage might bo 
some value between 19 and 21 V. etc. 

This important point should be remembered: 

The meter accuracy figure stnteil by the 
manufacturer is haseil on the full-range 
value uf tlia particular range used, and not 
on the actual value of ^ reading (except 
wh t the reading happens to be the full- 
scale reading). 

Although a voltmeter was considered in our 
illustrative example, the same things hold true 
for umincters, m ill i am met era, etc. The same rule 
also applies in those types of A.C. instruments 
that have scales which are not uniform. The 
stated acuiracy iji per cent is based on the 
full-sealc value of the range being considered, 
regardle.ss of what point on the scale the pointer 
aetually is at. However, since the divisions at 
one end of such scales are very crowded (except- 
ing in rectifier-type A.C. meters) such meters 
should never be read at the crowded part of the 
range if large observational errors are to be 
avoided. 

In the case of ohmweters, due to the fact that 
the meter scale i.s not uniformly divided and 
also because the fulKsc.ilo end of the meter is 
usually the zero ohms end and zero deflection is 
injinitjf ohms, uti actual, honest expression of the 
meter accuracy would be in terms of so many 
per cent of the full-scale angular deflection. That 
is. if a 2% accuracy is .specified, this should be 
interpreted as me:ining that the position of the 
pointer for any ohm.s measurement made on 
that range is accurate to within plus or minus 
2 per cent of the full-scale angular deflection, 
the upper and lower limits being those expressed 
by the resistance values corresponding to pointer 
po.sitions off by 20?- (of the full->scoIe angular 
deflection) above and below the measured value. 
Therefore, with normal nhmmeter scales it is 
imperative to choose the range, such that the 
pointer deflection will fall somewhere between 
the and full-scale region, avoiding (as much 
as pos.sible) measurements in the 1st 1/6 and 
(if possible) the 2n<l l/S-scale regions. 

DON'T CHECK YOUR METER THIS WAY 

tService Men often present iinjuatified com¬ 
plaints to instrument manufacturers regarding 
the accuracy of their instruments —complaints 
which indicate a lack of complete knowledge of 
meter characteristics and meter accurae.v. A 
favorite complaint (see Fig. .'lA) which every 
instrument manufacturer receives regularly runs 
something like thi.« 

‘*The voltmeter in my aJnalyzer is not accurate. 
I listed all the. voltage ranges on the same 110- 
volt line rt»id I got n different voltage reading on 
cverif range—alVtough I am sure the line voltage 
was steady. / don't see v^hy the meter doesn't (n- 
dicate 110 volts no matter which range / use. 
Doesn't this prove that the meter is not 
accurate ?" 

(Contiyiued on page 422) 



. MOV. 
OUTLET 


OOnt try to 

CHECK THE 
. ACCURACY OF 
* the VARIOUS 
RANGES OF your 
TEST VOLTMETER 
BY CONNECTING 
IT TO THE llOV. 
.LIGHTING , 
CURRENT.' 


ACCURACY? 


DOnT TRY TO CHECK THE ACCURACY OF AN IN- 
STRUM ENT (1) BY COMPARING ITS READINGS 
WITH THOSE OFANOTHER INSTRUMENT (2) OF 
SIMILAR (OR UNKNOWN) ACCURACY ^ 


RECEIVER MFRS. CURRENT- 
VOLTAGE-RES tSTANCE 
_ CHART ! 


iiov. Outlet 


METER 


DONT CHECK A METER BY MAKING A CURRENT- 
VOLTAGE-RESISTANCE analysis ON A RECEIVER 
(NEW) AND THEN COMPARE METER READINGS 
WITH manufacturer's ANALYSIS CHARt/ 


THIS IS NO WAY TD GivE 
YOUR SERVICING INSTRUMENTS A RIDE 


VWRAP meter IN 
^ CORRUGATED 
BOARD and 
PAPER 

USE PLENTY OF EXCELSIOR 

OR Shredded paper porcushion 
^^excelsior cushion 
/ All AROUND 

meter 


A STRONG BOX 
OF SUFFICIENT 
Sl2£ 


-MOW TO PACK METER 
FOR shipment BACK TO 
FACTORY FDR REPAlR- 


'ALL READY TO GO 

without fear of 

breakage 


Fig. 5. A, any given volfage will not read iden¬ 
tically on different scales of a meter; B. 2 meters 
connected in parallel in a given circuit will not 
read identically: C, don’t check a meter against 
♦he normal operating voltages of a new set; D. this 
is no way to give your meters a ride; E. this is the 
only proper way of packing a delicate meter or 
Instrument for shipment back to the factory. 
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^"SNOW STATIC" 

BEING BEATEN BY 

"FLYING 

LABORATORY" 

This article has been presented here in order 
to show radio men contemplating aircraft- 
radio work as a livelihood some of the prob¬ 
lems encountered in obtaining noise-free 
radio reception for increased flying safety. 

H. M. HUCKE iiiiiiiiiiiiiiiiiiitiiiiimitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiM^ PART III 


L ast month the various elTects noticed when difTcrent types of elec¬ 
trodes Were placed in the static field, of the "flying laboratory” during 
its many test flights, were discussed. Just how do these points now 
shape up with respect to each other? 

INITIAL CONCLUSIONS 

A grouping of these points suggested by Professor Starr gave the most 
orderly results. This group consisted of a pointed 2-ft. rod in the disturbed 
air at the tail; a pointed 2-ft. rod on the nose projecting into the undis¬ 
turbed air ahead of the plane : and, a plate on the nose to record the 
impacting water particles. 

A study of our <lata on all the points has resulted in the following 
conclu.sions : 

(1> That the plane may be either positive or negative with respect to 
the surrounding cloud. 

(2) That at any instant one wing may be in positive cloud particles 
while the other is in negative. 

(3) That at any instant the nose of the plane may be in positive 
particles while the tail is in negative or vice versa. 

The maximum cross-flow measured from wing-to-wing \va.s about oOO 
microamperes though undoubtedly larger flows are possible. The maximum 
would constitute a stroke of lightning. There are many records of lightning 
strikes on all-mctal planes which indicate wing-to-wing flows of several 
thoiisnn<l amperes. During oiir flighUs we encountered one condition in a 
thundercloud in which the plane’s magnetic compass moved 10 deg. with 
respect to the gyrocompas.s for a period of several minutes. This may 
have been due to a strong magnetic field in the cloud or to a cross-flow of 
current in the plane structure. Ground testa indicated that a wina-to-toing 
flow of about 45 D.C. amperes was reniiire<l to produce the same compass 
deviation. A vone-to^taxl current of 126 amperes produced the same elTect. 
This would vary with the position of the plane with respect to the earth’s 
magnetic field. Further testa with special wing constructions are needed 
to establish the magnitude of current flow through the plane. 

ELECTRIC CHARGE IS DUE 
TO 6 VARIABLES 

It is known that a negatively-eharged point will go into corona about 
.50 per cent more readily than a positively-charged point. It is also known 
that the action of the propeller in culling up water particles at a top 
.speed of 800 ft. per .second will produce an electric charge. It is reasonable 
to believe that the wing of a plane moving at 260 ft. per second will break 
up water particles and produce a charge. The electric charge recordings 
are. therefore, the summation of at least the following 6 variables: 

(1) The plus or minus charges of the water particles in the cloud 
which are collected by the wing foil. 

(2) The generation of charge due to the wing scction.s splitting water 
particles. 

(3) The generation of chai-ge due to the propeller splitting water 
particles. 

(4) Foreign matter In the water particles (Portland. Oregon, tap 
water split by the rotating propeller gives a positive charge while 
Cheyenne, Wyoming, lap water gives a negative charge). 

(6) The rectification action of the test points with different polarity 
of the plane charge. 

(6) Cross-current flows due to the plane short-circuiting sections of 
cloud having different potentials. 

From the above it is obvious that the mechanism by which the pli|ne 
gathers an electrostatic charge is uuite complex. Uather than spend 
valuable flight time trying to reach an orderly conclusion from this group 
of variables, it was believe<l ?>est to proceed on to possible solution. In 
any case, it appeareil probable that whether the plane became plu.s or 
minus it eventually reached a sufficiently high potential for corona dis¬ 
charges to appear on wing tips or any sharp projecting points# As a 
check on this assumption a tracing oscillograph connecte<l to any of the 
test points gave typical corona discharge tracings whenever the char¬ 
acteristic sounds were heard in the plane’s radio set. 

CHARGING THE PLANE TO 100,000 VOLTS 

The plane was charged up by a small Wimshurst machine while standing 
on the ground and by bringing a pointed ground wire near its Rtriicture. 
the cha'racteristic .snow-static sounds could be duplicated. Since this experi- 


United Air Lines Communications Engineer H. M. Hucke under the nose of 
the company's ‘‘Flying Laboratory” with several of the experimental devices 

installed prior to flights to determine their efficiency In reducing static. 

ment was limitetl by (1) the insulation of the rubber tires, (2) the A.C. 
modulation of the Wimshurst disc, and (3) the general variability of such 
a generator, a more 8ub.stjintial arrangement wns desirable. Through the 
courtesy of the Westinghouse Company and Stanford University, we 
were able to borrow high-voltage insulator.'? and assemble a 100,000 volt 
D.C. ray power supply. The plane was set up on these insulators in a 
Targe metal hangar and charged up to either plus or minus lOO.OOO V. 

this arranijcuxctxt rwpiwccr.s could retuain inside the all-metal plane 
with all radio etfuipmeut operatiuff aud use the test eonipmcnt in the 
same matincr as was possible in flight. The tests further substantiated the 
corona discharge iheory. The power wa.>? sufficient to make the anti- 
sUitic loops and regular antennas inoperative in the same general ratio 
as had been obscrve<i on the test flights. The characteristic snow-static 
sou nils were present. 

Source of “Crying” Snow-Static, Static noise in the receivers with regular 
antennas began as low a.-^ 80.000 V.. depending upon local humidity and 
the proximity Of the artifuial ground plane to the various points on the 
plane. The “crying” snow-static .soun<ls usually began at al>out 55,000 
V. and occurred more readily when the plane was positive with respect 
to ground. This crying phenomenon was readily trace?! to a corona <lis- 
charge from some point on the plane. .Artificial points were set up for 
its study and we concluded that the space charge in the ionize?! air around 
the point breaks down at an anilio-fie<iuency rate. This rate varies with 
the amount of moisture in the air and the voltage gradient at the point. 
Under controlled conditions it will pmduce any audio-fre<iuency note. 
For example, on one test the noise produced followed the order shown 
in Table I. 

Tablb I 

Voltage Characteristic Sound 
55,000 noise like frying bacon 

60.000 frying noise begins to piil.se at about 10 cycles per second 

62,000 frying noise pulses at 100 cycles 

64,000 frying noise pulses at 500 cycles 

66,000 frying noise pulses at 2.000 cycles 

68.000 frying noise pulses at 8.000 cycles 

70.000 frying noise pulses at 15,000 cycles 

72,000 frying noise pulses at above au?lihility 

At about this point .some other point on the plane begins the same sounds 
and goes on up through the musical scale. 

At any one lime it will be possible for a number of points to produce 
this musical coi-ona in any order. This, then, is the cause of the char¬ 
acteristic snow-static sound. 

A study of the plane structure indicates that antenna masts, rivet 
heads, cotter keys, on aileron hinges ami tail whee’ls, the antennas them¬ 
selves am! any sharp points on the plane are the focal points of the 
corona ?lischnrge8 and consequently the source of snow-static radio inter¬ 
ference while in flight. 

Unless these discharge point-? are giiieted snow-static cannot be elimifiated. 
Covering them with an insulator, reducing their sharpness, or covering 
them with a well-rounded corono, shield will only allow the plane to huiUl 
up to a still higher potential until some other point starts corona. 

(Continued on page 428) 
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BUSINESS PROBLEMS 

OF THE 

SERVICE MAN 

The fourth in a series of articles on the prob¬ 
lems of Service Men who anticipate branch¬ 
ing out "on their own". The solutions 
offered in these articles are actual experi¬ 
ences of men whom "Jack" has advised. 



Fig, I, Layout of the established radio store that was offered as an "out¬ 
standing bargain." What do you think of it? 

T here is always someone who wants to use the 

short-cut method of attain inf? an objective. As for 
example, a pei'son purchasiiif? an established business. 
When purchasing? an established business, it is gen¬ 
erally considered that for the price paid, goodwill and an 
immediate income are obtained and the Jh\Rl> GRIXf) of 
the beginner is eliminated. However^ lohev a f/onn/ efttahr>sh- 
merit, is for sale^ there at ways must he a reason. Very often, 
a legitimate one, more riftcn, just an excuse. 

It is an excellent policy to be extremely cautious when 
purchasing a store. Do not hesitate to investigate every 
claim made by the party or parties otfeiing the l)usiness 
for sale. It is advisable to have an accountant inspect the 
books and a lawyer to arrange for the terms of the lease. 
Remember—once you have paid, the j)lace is yours and you 
may be **stuck'^ with it! 

Let us consider the case of Mr. Degam as our ‘‘Business 
Problem” this month. 

THE CASE OF MR. DEGAM 

Mr. Degam was employed as an all ’round man by a well 
known concern in the down town section of a large city in 
the East, His duties were that of a carpenter, electrician, 
millwright, etc. He had a good deal of confidence in his 
mechanical abilities. As in all previous cases, ambition was 
a motivating factor for his desire to own a business of his 
own. Being very thorough, he took a resident course in 
radio servicing and made it a point to accumulate equip¬ 
ment, parts and accessories in easy stages, in preparation 
for an opportunity when it presented itself. 

Knowing of Mr. Degam’s plan, I was not surprised when 
he dropped in one day with a look on his face that indicated 
that at last Opportunity was knocking at his door. He was» 
all excited and immediately started telling me about a 
friend of his who knew of a radio store that was for sale. 
The store was only a short distance from where he worked. 
He had seen the place and met the owner, whom he thought 
to be a very nice sort of fellow. 

It seemed that Mr. \V., the owner of the store, found him¬ 
self in a predicament. Previously, his partner, wishing to 
complete an engineering course that he had dropped a 
couple of years ago, sold his interest to Mr. W. Shortly 
after this. Mr. W. received word that his father, who owned 


Conducted by JACK GRAND 
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a large business was critically ill, and decided to turn his 
establishment over to his son. Mr. W. hated to part with 
his profitable radio business, but he could not o]>erate the 
t wo at one time—a perfectly good reason for selling. 

He had not really advertised the place for sale, but being 
that Mr. Degain was such a good friend of a friend of his, 
he would let him have the place at a very reasonable price— 

$500! 

I was further informed that Mr. \V. was living in a very 
fine apartment, paying a high rent, had a nice new car, 
and was able to maintain a high standard of living. All — ^ 

from the profits of the store. 

Mr. Degam wanted to buy the place quickly before anyone 
else found out about this unusual opportunity. 

Five hundred dollars is rather low for any business that 
can support one on the style clainied-for by Mr VV, and 1 
commented on this point. This was passed olf on the grounds 
that “Mr. W. was very anxious to leave town and could not 
hold out for any higher price.” % 

I was requested to go with him and give the place and 
neighborhood the “once-over,” So— I grabbed my hat—^iind 
we rode to the station nearest the stove. Uuon getting off, we 
stopped otf at a i*estauranL for a bite. While eating, Mr. 

Degani was so enthusiastic about the place that he nearly 
sold it to me! 

Coming out of the restaurant, the prospective purchaser 
of the radio shop started for the place immediately, I stopped ^ 

him and suggested a walk around the neigh]»orhood — just to 
look around. 

While walking, I noted that for several blocks there were 
I- and 2-family houses. About 5 blocks up theie was the 
first a])artment and I estimated that it housed about 40 
families. Other apartment houses were scattered further 
along. Circling, I noticed a large hospital and a row of 
rooming houses. On the way hack, we walked th tough a 
business street on which there were a number of empty ^ 

stores. Another transit station was on the corner. 

The store in (luestion was in the middle of a long block . 

between these 2 stations where pedestrian tratfic was heavy 
mornings and evenings. Across the street from the store 
was an elementary school, further down nearer one of the 
transit stations was another ladio shop and scattered along ^ 

the block were more empty stores, 

The competitor’s radio store had a small, single window ^ 

He had on display a few tubes, several midgets, some elec¬ 
trical appliances, and house bulbs. Looking in. it was notice¬ 
able that the T)lace contained very little merchandise. 

Upon reaching the store to be purchased, I was retiuested 
to. approach alone and make my oijservations. I, therefore, 
proceeded to look the place over. The front and depth of 
the place was a good deal larger than the competitor’s, but 
it also displayed very little merchandi.se. There was a small # 

console, some midgets, and accessories. The back of the 
window was of the open type allowing a clear view of the 
entire stove. 

There was a shelf on the left wall on which were a few 
small radio sets and on the llnor 3 consoles were on display. 

The right side of the wall was bare for two-thirds of the 
length of the store. From Viere on, an L-shape countei 

(Canfhiifed on j>a(/e 442) — 
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HOW TO CONDUCT 

A SOUND-ON-FILM 

RECORDING STUDIO 


The studio described by Mr. Queen enables 
you to make (1) synchronized lectures, (2) 
theatre trailers, (3) news events reels, (4) 
screen tests, (5) recordings of scientific ex¬ 
periments, (6) home movies (reduced to 16 
mm. size), (7) commercial or advertising pic¬ 
tures, (8) short featurettes, and (9) non-syn- 
chronized recordings. 

THE STUDIO 


I. QUEEN 


iniNiimitiinmiiiiiiiiiiMiiiimirmiiiiiiiiMimiiiiiifiiimmiiiiiiniiN 


PART II 


P ART I OF this article described in detail the principles 
of the various methods of sound recording. Now. in 
this Part, we are ready to discuss the problems of set¬ 
ting up and maintaining the studio and the operation of 
a typical modern sound-recording outfit. This apparatus has 
been in continuous use for the past year in the production of 
talking trailers, screen tests, talkie news shots, etc. A double 
35mm. recording system is used. The results have been 
excellent and compare favorably with regular feature 
productions. 


ACOUSTICS 

A knowledge of the principles of acoustics is of great 
importance for proper operation of a studio. In the case of 
talking pictures, sound-proofing is of oven greater importance 
than in broadcasting. This is due to the fact that the micro¬ 
phone will usually be placed at a relatively greater distance 
from the subject, so that it will not be in the camera field. 
The ratio of original sound to reflected sound is thus greater. 
Also, the reverberation period of the theatre in which the 
film is projected is added to that of the recording studio, 
when the film is reproduced. 

It is known that sound waves are reflected from most 
smooth surfaces. In the case of a closed room the sound is 
reflected from the several walls, ceiling and floor until the 
sound energy is dissipated. If the length of time between the 
start of the sound until it is inaudible is comparatively long, 
either a bad reverberafAon or an echo will result, that is. 
syllables wdll be superimposed over each other. Also, most 
rooms have a period at which they will resonate more freely 
than others. This also causes distortion of the sound input. 

The remedy for this lies in sound-proofing. If the walls, 
ceiling and floor are covered with sound absorbent material, 
the energy will be quickly damped (transformed into heat 
energy). It is possible, however, to sound-proof a room to an 
excessive degree so that the room will sound “dead” and 
unnatural. Experiment usually determines how far sound¬ 
proofing can be carried. 

Among the more commonly used materials, with their 
absorption co-efficients are the following (An open window 
is taken as 1. since it will absorb [that is, transmit] all the 
energy striking it and return [that is, reflect] none to 
the room.) : 


Acousti-celotex 

.46 

Rock wool 

.80 

Felt 

.66 

Velour 

.45 


An audience in the studio will greatly contribute to the 
absorption of sound, also. A carpet usually covers the floor 
where it will not lie in, the camera field. 


STUDIO TECHNIQUE 

A typical studio would have approximately the following 
dimensions: 25 ft. wide, 45 ft. long and 15 ft. high. A larger 
(Continved on page 430) 



The author is shown monitoring a sound-on*f?lm recording. 



Everylhing in the studio is set to begin "shooting" the "talkie." 




Fig. 3. Block diagram of the sound-on-fllm recording apparatus Comprising 
recorder, amplifier and power supply. 
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THE LATEST 
RADIO EQUIPMENT 


This deparfment brings io you each monfh the 
newest developments in Electronic, Radio and 
Public-Address equipment. Aggressive tech¬ 
nicians use this department to keep posted on 
the newer and better ways of doing things. 


iiiiiiiiiiii!miiiiiimiiiiiimiiiiiiimiiiiiiiiiMiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitriiiiiiiitiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiii^^ 


»- 



Newest bridge analyzer. (1507) 


Portable sound system. (1511) 




New O.C.-A.C. inverters. {J512) 



GlasS'dieleCtriC condensers. (1513) 



"Streamlined" amplifier. (1500) 



Fast-service analyzer (1509) 



Smallest velocity mike. (1510) 


IMPROVED CONDENSER- 
BRIDGE AND ANALYZER 
(1507) 

IMPROVEMENTS in this make of 
■ servicing briclETc and condenser 
analyzer, described in a past issue 
of Radio-^Taft, are worthy of special 
notice. The A.C. bridge zesistance- 
measurement circuit has a rance of 
1 ohm to 1 meg.; and capacity*test 
range of 10 mmf. and 100 mf. ; an 
amplified and gain-controlled “elec¬ 
tric eye’* quickly shows balance. Dial 
calibration is linear and indicates 
in per cent. Utilizes 1 — 6Gf>, 1—GCfi. 
1— type ONA, and 1 special neon 
indicator tube. 


NEW SOUND LINE FEA¬ 
TURES "STREAMLINE 
STYLING" (1508) 

(^Wholesale Radio Service Co., 
Inc.) 

T he amplifier hero illustrated 
is representative of a new line of 
amplifiers, of .striking appearance, 
embodying “streamline styling." 
Steel protective covers are finishe<I 
in platinum gray contrasting with 
a red plastic and chrome handle, 
chromc-nnishe4l nameplate and at¬ 
tractively designed louvres. Chassis 
and control panel finish is slate 
gray. Features: reverse feedback, 
automatic volume expansion, photo¬ 
cell input, individual bass—treble 
controls, variable A.V.C.. and glow- 
lighted “neo" dials. Output iiowcrs 
range from .5 W. to 90 W. 

Sound technicians now realize that 
equipment appearance plays an im¬ 
portant part in favorably impressing 
clients. 


FAST-SERVICE ANALYZER 
(1509) 

(Supreme Instruments Corp.) 

T his analyzer con.siderably re¬ 
duces the time requircil to find 
radio trouble. Hy using this model 
551 analyzer, which incorporates the 
exclusive Supreme system of froe- 
reference analysis, it is possible 
to make all resistance, voltage and 
current measurements, between any 
2 tube elements or between any tube 
element and ground (or chassis), 
on chassis top-side. If the user de¬ 
sires. he can still use the model 551 
as a multimeter, as the unit has 
all the point-to-point functions and 
ranges of the model B41 set tester— 
20 in all—including the 0.2- to 1.400 
A.C. voltage test; 0.2- to 1.400 D.C. 
V. ; 0.2- to 140 D.C. ma.; and, 0.1- 
ohm to 20 megs. 

This combination of ranges and 
functions, together with Supreme 
system of free-point analysis allows 
the Service Man to literally spread 
out the receiver’s circuit on the 
analyzer panel, thus eliminating 
costly delays required by physically 
breaking each individual circuit for 
current measurements or fishing 
around underneath the cha.ssus for 
pOint-to-point tests. Instrument 
measures 11 x 10*4 x 4*^ ins. high; 
and case, bronze panel, and all 
weigh 11 lbs. 


SMALLEST VELOCITY 
MIKE (1510) 

(Amperife Corp.) 

C OMPLETE with output trans¬ 
former, this microphone is suit¬ 
able for use as hand-, desk- or 
floor-type service. Response is said 


to be flat from 60 to 7,500 c.p.si; 
output is only 3 db. below the regu¬ 
lar standard size velocity. Head 
measures 2*4 x 1 x l'^ ins.; weight, 
5*4[ ozs. Case is molded rubber. 
Rugged design. 

The triple-service design of its 
mounting together with its small 
dimensions suggest this microphone 
as a particularly worthy ad<]ition to 
the e<iuipment of the sound specialist. 


6-V.—IIO-V. A.C. 20- 
WATT PCRTABLE SCUND 
SYSTEM (1511) 

T his is said to be one of the 
most complete portable sound sys- 
toms BO far developed. 

Features; Single-speed phono 
motor and crystal pickup; the 20- 
to 30-\V’. amplifier has high gain; 
separate power packs permit either 
6-V. D.C. or IlO-V. A.C. operation; 
carrying space provided for records. 
Measures 19 x 14 x 10 ins. high. 


NEW LINE CF D.C.-A.C. 
INVERTERS (1512) 

O BT.AINING 110 or 220 V. 60 
cycles from either 6 or 12 V. 
D.C. is a simple proposition when 
one of these vibrator-type inverters 
is used. Ily its application all sorts 
of standard 110 or 220 V. A.C. 
equipment — radio sets. public-ad¬ 
dress systems, electrical testing 
equipment, and even medical ap¬ 
paratus — may be operated from an 
ordinary storage battery. Dimen¬ 
sions: 7*.‘4 X 8 X 4^ ins. high; 
weight. 17 lbs. 

iCoyitinued on page 443) 




Kit-type 2S-W. transmitter. (1514) 

(Here, shown in front and back views, is a "build your own" S.-W. transmitter.) High-quality recorder. (ISIS) 

Name and address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly give (number) In above description of device. 
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Multi-type test instrument has eye 
appeal. Employs R.M.A.-spec. fast 
of tubes, resistors, condensers. (ISI6) 



Tuning "eye” assembly, built-in 
target-to-plate resistor. (1517) 



Mounting this sphere-speaker from 
hook as shown, affects directional 
coverage; using hook shown in left 
corner provides projection directly 
downward. (1518) 



High-voltage condenser (1519) 




Types EA (left), and Jumbo filter units. tl$20) 


Newest test speaker. (1521) *'Hi-formation*' electrolytic. (1522) 



DELUXE COUNTER^TYPE 
MULTI-TESTER (1516) 

(Radio City Products Co.) 

T his attkactive test unit 

utilizer one of the new reclanBular 
meters; 4 multi-color dials permit 
easy direel-readinp te‘>ts of tubes, 
resistors and condensers. Teats all 
tubes under K.M.A. anei-ifications. 
Tube-type rectifier ciriuit utilized. 
Obrnmeter r:inpe, O/lO.UOO ohnis/1 
mep. Capacity ranpe u» 0.001/0.4/16 
mf. Neon Cundenser leaUape test. 
Hot inter-element tube short and 
leakaPe te.sta. Also available in com¬ 
bination portable and counter case: 
and in kit fnrm. DesiPned t<» afford 
exceptional performance at low co.‘»t. 


TUNING "EYE" MOUNT¬ 
ING ASSEMBLY |I517) 

A n ASSEMBLY that makes pos¬ 
sible the n)ip1icalion of the 
electron-ray lube or tuninp “eye*’ 
to seta employinp automatic volume 
control but lackinp a tunin’' indira- 
tor w now available. An adjustable 
spring clip. th;il holds the tube. 
iicc<*mmc>d:ites various panel thick¬ 
nesses. The rcHjuisite l-meg. tarpet- 
to-plate resistor is built into the 
a.ssembly which is also provided with 
a 22-in.. 5-wire, color-coded cable. 


SPHERICAL-SHAPE 
LOUDSPEAKER (1518) 

T he manufactukek of thi» 

untgue. moilernL^tic 'Saturn 
loudspeaker particularly recommends 
it for use as a P.A. and extension 
unit. Suspension hooks permit choice 
of forward or downward sound diffu¬ 
sion. The satin-finish aluminuni 
hall, with its trim of a "ring of 
Saturn," has ample space for the 
l2-in. speaker and diffuser unit. 


PORCELAIN-CASE HIGH- 
VOLT MICA CONDENSER 
(1519) 

(Aerovox Corp.) 

A CONDENSER that will stand 
high voltages and high frequen¬ 
cies is often rctiuired for various 
services : either or both character¬ 
istics may be desirable in certain 


types of amplifiers, television and 
electronic equipment, and trans¬ 
mitters. This (lemand is met by a 
line of recent ly-announce<l porce¬ 
lain-case. micH-insulate<l condensers. 
Capacity range—-50 mmf. to 0.1-mf. 
D.C. test voltage ranpe — 2,000 to 
12.500. Various maximum U.F. cur¬ 
rent capacities are available. 


• IMPROVED NOISE 
ELIMINATORS (1520) 

(Solar Mfg. Corp.) 

T O OVERCOME interference 
caiwerl by electric-type razors, the 
type AE Eiim-O-Stat has bwn de¬ 
veloped by a well-known manu¬ 
facturer. This Elim-O-Stat is a filter 
of the capacitative-inductive type 
containing not only the conventionitl 
eomlensers usually used in devices 
of this kind but also induction coils 
for maximum fdtering effect. In¬ 
stallation of these units is usually 
made by means of built-in plugs. 

The Jumbo Elim-O-Stat is a more 
effective capacitative-inductive iilter 
having more univer.'i.'il application. 
Dosignofl to elimimile inlcrfercnce 
either at the electrical appliance or 
at the ra«lio set. 


NEW P.M.-TYPE MULTI¬ 
TEST SPEAKER (1521) 

(Wright-DeCoster, Inc.) 

H ere is a test speaker that per¬ 
mits checking the reproducer 
performance of A.C. and D.C. radio 
sets of ill types including electric, 
and car-radio and home battery re¬ 
ceivers. Switches afford matching 
of field coil and output transformer. 


IMPROVED ELECTRO- 
LYTICS USE HI-FORMA- 
TION PROCESS (1522) 

(Corne)l-Dubilier Electric Corp.) 

A MECHANICAL film that is 
‘‘tougher." thus allowing for 
greater voltage surges aiid rapid 
healing, is obtained in one make of 
electrolytic condensers by using a 
patented development known .as the 
"hi-ftirmatiun process.* This sys¬ 
tem has been applied to the types 


JR and KR etched-foil elect rol>*tic 
condensers. 

Other features incluile "surgical 
cleanliness" in handling assembly to 
prevent infernal corrosion, triple- 
sealed cartons, and anchored flexible 
leads. The characteristics of these 
condenser types make them of spe¬ 
cial interest to Service Men and 
experimenters. 


NEW HIGH-EFFICIENCY 
ALL-WAVE ANTENNA KIT 
(1523) 

(RCA Manufacturing Co., Inc.) 

T his EI'^ICIENT antenna is of 
the balanced-doublet type and 
affords unusually efficient pick-uP 
over the very wide frequency range 
of MO to 2:t.000 kc. A new type 
Ira ns mission line is utili/.etl : a unit 
at either end couples untennn to 
lim*. and line to receiver. Will oper- 
ale with all types and makes of 
receivers. Kit is sold j»re-:issembled. 

Early types of doublet ;ill-wavc 
antennas were mil iinifurmly efficient 
over a wide freiiueticy range. Con- 
tiniiid research however hius sur¬ 
mounted many problems so that 
toilay’s antennas may well replace 
earlier installations. 


"EXACT-DUPLICATE" 
REPLACEMENT 
TRANSFCRMERS (1524) 

I F EXACT electrical requirements 
of 1.200 A.C. sets listed in one 
service manual were to be met. the 
Service Man would need to stock 
800 different power t ran.-formers, 
according to one survoy. In conse¬ 
quence. a well-known transformer 
manufacturer has found it p<issi- 
ble to produce a line of 18 “e.xact 
duplicate replacement transformers" 
that adequately meet the require¬ 
ments of the original MOO factory 
type^^, Long flexible leads. R.M.A. 
color-ended, are u>ied : static shields 
reduce line noise to a minimum. Spe¬ 
cial mounting brackets fit the re- 
.spcK^tive "exacWIn plicate" replace- 
transformer to original chassis holes 
for (A) narrow-vert ietd. <B) wide- 
vertical. and (C) horizontal or half¬ 
shell mounting; these -i mechanical 
variations are illustrated- 

(Co»ti»utd ott pttfje 415) 





Newest high-efficiency all-wave 
antenna kit. (1523) 


■'Sasic'* transformers (A. 8. C) eiactly replace 1,200, in A.C. sets. (1524) New multi-meter. (1525) 
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INTERNATIONAL-KADETTE MODEL 1019 A.C. SUPERHET. 

Ten-tube (including 3 ballest tubes] superhet.; 2 bands; A.C. voltage-doubling circuit; quiet automatic volume control; operates on 

MO-125 V, 25-60 cycle A.C, only. 



This chassis is designed to operate from 110-125 V,, 50-60 cycle 
alternating current power lines. It is a 2-ban(l receiver covering the 
American broadcast band and police, airport and 49-nieter European 
bands. 

ALIGNMENT 

Essential Data: The intermediate frequency einploye<l is 448 kc. 
The standard type of output meter should be used to indicate signal 
strength. It should be connected from the plate of the 41 tubes to 
ground. Poor sensitivity may be an indication of incorrectly-adjusted 
I.F, trimmers. Aligning of broadcast band should be done on 1,400, 
1,000 and 600 kc. 

Intermediates: To align the I.F. circuits, set the signal generator to 
448 kc, and feed its modulated signal direct to the antenna. Adjust the 
1st I.F. transformer trimmers for maximum meter reading. Go over 
both adjustments at lea.st 3 or 4 times for accuracy. Repeat this 
process on the 2nd I.F. transformer. If adjustments are not made 
accurately, selectisdty will be poor and I.F. oscillation may result. 
Finally, adjust the trimmer in the tuned wave trap for wini»iurn 
meter reading. 

SHORT-WAVE BAND 

„ Turn the dial to 6,000 kc. and feed a very weak 6,000 kc. modulated 
signal from your signal generator to the antenna. Adjust the short¬ 
wave oscillator trimmer for maximum reading. Then peak antenna 


coupling condenser to this oscillator setting. Do not attempt to align 
the low-frequency end of this band. 

BROADCAST BAND 

Turn the dial to 1,400 kc. and fee<l a very weak 1,400 kc. modulated 
signal to the antenna. Adjust broadcast oscillator trimmer for maximum 
reading. Then peak broadcast antenna trimmer to this oscillator set¬ 
ting. There is no adjustable padder condenser in this model so 
resonance on lower frequencies is accomplished by bending plates 
on tuning condenser. 


AVERAGE SOCKET VOLTAGES 


Tube 

Position 

Ek 

Eg 

Ega 

Egs 

Esu 

Ep 

6A7 

Det.-Osc, 

0 

♦-1.5 

165 

90 

_ 

165 

6D6 

I.F. 

0 

♦-1.5 

_ 

90 

0 

165 

76 

2nd Det. 

0 

•-.45 

_ 

_ 

_ 

0 

76 

1st Audio 

0 

X 

_ 

_ 

_ 

135 

41 

Output 

0 

•-12.5 

_ 

165 

_ 

160 

41 

Output 

0 

•-12.5 

_ 

165 

_ 

160 

25 Z5 

Rect, 

165 

— 

_ 

_ 


AC 

Line 

voltage 118 

volts, 10% 

variation 

allowable. 

Measu rementa 

made 


from tube prong to circuit ground with 1,000 ohms/volt instrument on 
250 V. scale. 

♦Not measurable; calculate from 50 V. drop across speaker field. 
tThrough 0.1-meg. tDiode biased. 



Compact mantel set with many features. 



Tube arrangement, etc. 
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CROSLEY FIVER CHASSIS ’’CHAIRSIDE" MODEL 567 

5-tube superset.; 2 bands (540-1720 kc. and 5800-15,400 kc.); automatic volume control; 2 W. output; Mirro-Dial; 5-In. 

speaker. 


dyn 



Schematic diagram of the Crosley (Fiver) model 567 receiver. 

ALIGNMENT PROCEDURE 

CuimectitifT Output Meter. Connect the output meter to P and S of the 6K6G output tube. 

Be certain that the meter is protected from D.C. by conneclinir a condenser (0.1-mf. or 
larger — not electrolytic) in scries with one of the leads. 

TuninK^ I.F. Amplifier to 455 kc. (a) Connect the output of the modulated signal Kcnerator 
through a 0.02-mf. condenser to the top cap of the 6A8G lube, leaving the tube’s grid dip in 
place. Connect the ground leail from the signal generator to the "GND’* terminal of the 
receiver. KEEP THE GENEUATOH LEADS AS FAR AS POSSIBLE FROM THE CRH) 

LEADS OF THE OTHER SCREEN-GRH) TUBES, (b) Set the station selector so that 
tho tuning condenser plates are completely out of mesh and turn the volume control knob 
to the right (ON), (c) Turn the band selector switch to the left (broadcast band), (d) Set 
the signal generator to 455 kc. (e) Adjust both trimmers located on top of the 2nd I.F. 
transformer for maximum output. 

ALWAYS USE THE LOWEST SIGNAL GENERATOR OUTPUT THAT WILL GIVE 
A REASONABLE READING ON THE OUTPUT METER. 

Aligning the K.F. Amplifier. When aligning the K.F. amplifier the output load from the 
signal generator is connected to the antenna (A) terminal of the receiver. For the broadcast 
band a 250 mmf. condenser should be connected in series with the output lead of the signal 
generator and for the high-frequency band a 400^hm carbon resistor should be used in 
place of the condenser. 

(a) With the station selector adjusted so that the tuning condenser plates are completely 
out of mesh and the band selector switch set to the band being aligned, adjust the OSC 
shunt trimmer so that the rtiinimum copai^Uy signal (C). is heard. It is not necessary that 
the receiver tune through this signal. 

(b) Adjust the station selector so that the shunt alignment signal is tuned-in with maximum 
output. Then adjust the “ANT" shunt trimmer for maximum output. Keadjust the station 
selector slightly so that the generator signal is tuned-in with maximum output and check 
the adjustment of the “ANT” trimmer. Do vot readjust the “OSC” triyumer. 

Note 1; When shunt aligning the high-frequency ban<l care should be exercised so that the 
circuits will be aligned on the correct frequency rather than on the image frequency which is 
approximately 910 kc. less than the fundamental. To check on this, 
increase the output of the signal generator 10 times, or more, and try 
to tune-in the signal both at the generator frciiuency as indicated on 
the station selector dial and at approximately 910 kc. less than the 
correct frequency. If the circuiU have been properly aligne<l the signal 
can be tuned-in at both spots but stronger at the correct frequency. 

The tube socket v-oltaKcs are measured from the tube socket contacts 
to the chassis w ith a 1.000 ohms/volt 500-V. D.C. voltmeter (except 
filaments) with tlie receiver in Operating condition and no signal 
input. The filament voltages should be measured with an accurate 
low-range A.C. voltmeter (approximately 0-10 V.). Readings may 
vary plus or minus 10 per cent of values given. 

TUBE SOCKET VOLTAGE READINGS 



The Crosley Fiver Chairside model (chassis 567). 


Tube 

Function 

H 

■ P 

S 

K 

C 

Ga 

6A8G 

Oscillator-Modulator 

6.3 

160 

115 

0 

-^1.2 

160 

CU7G 

I.F. Amplifier 

6.3 

160 

115 

0 

-1.2 

— 

6Q7G 

Diode Detector & A.F. 








Amplifier 

6.3 

80 

— 

2.5 

-2.6 

—* 

CK6G 

Output 

6.3 

160 

160 

0 

-5.0 

— 

5Y3G 

Rectifier 

5.0 


— 

226 

— 

— 

Power output approximately 

2 W. 

Power 

consumption 

approximately 

40 W. 

at 117.5 V. Voltage drop across speaker field 36 V. 




Chassis layout showing location of main parts, tubes and trimmers. 
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A deparimeni devoied to members and 
those interested in the Official Radio 
Service Men's Association. For mutual 
benefit, contribute your kinks, gossip 
and notes of interest to Service Men, 
or others interested in servicing. 


fiitMiiittiiiiniiiiuimiiiiiiiiiiiiiiiiiiiiniiiiiiin 


iiiiiiiuiinMiiiiiiiiiiiiiiiiiuiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiitiiiiiiiitttiiiiiiimiiiiiiiiiiiiiiiiimiMiiiiiiitiiitiiiiiiiiiiit 


WE, THE UNDERSIGNED-1 

Rauio-Craft, Orsma, Dept. 

We, the undersigned, agree with Mr. F. 1>. 
Buchanan, Owatonna, Minn., that all Service 
Men should be licensed. This card is only to 
show how we feol aa we are too busy to write 
a letter. 

Guilford Radio Ser,. 
Super Radio; and, 

F. J Westerkam. 
Baltiutore. .\fd. 

SCHOOL GRADUATE VS, EXPERT 

Radio-Craft, Orsma, Dept. 

I have taken Radio^Craft for some lime, and 
1 am very interested in what other Service Men 
hove to say. Some of their arguments are goon 
and some not so good. 

Some time ago 1 read the articles by Mrs. 
lodico and F. D. Buchanan, concerning the 
Service Profession, and take this opportunity to 
comment concerning them. 

All Buchanan harped on was making the 
Service Man take an examination and soaking 
him $16 a year dues. Well, as you know, that 
is out of the question. (1 mean the $16). Now, 
CLS for Mrs. lodice downing the ‘Vorrespondence 
course, su|iposed-to>be-Hadio Man.” it happens 
that I took a course in one of the biggest schools 
in Los Angeles, and I finished several months 
ago. My test equipment to date consists of one 
Supreme 385 automatic tester and one Supreme 
oscillator, and as yet I ha\e not been able to 


Here it the shop layout 
of Mylo H. Candee, 
ORSMA Member No. 
18703, of Pasco, Wash¬ 
ington, From the busy 
Appearance of his bench, 
Mylo is not wanting for 
business. In addition to 
this radio shop he also 
owns a nifty P.A. sound 
truck which he rents out 
for various occasions. 
There's certainly no grass 
growing under Mylo's 
feet! Good luck and 
yours for continued good 
business. 





1 -J 

•« wV 


buy u ’scope”, but I am more equipped than 
some of these shops that have been in business 
for 5 years or more. This school re<iuites that 
each student buy his own equipment, if possible 
while we are in school. 

Now, here in our fair City of Los Angeles, 
we have a Raiiio Asr^ociation, and to join it we 
have to pass both a theory and a practical 
examination. Now. not tending to brag, I passed 
thi.s said examination, which some of these 
so-called “EXPEKTS” failed on. So because we 
happened to be school graduated, we shoulil be 
kept out of the radio field? Where did these other 


radio experts learn their trade if not by study¬ 
ing some correspondence course or going to 
school? BeeaiLse you have had 10 years experience 
is no sign that you are so “hot.” Give us new 
men a chance and maybe in 10 years we will 
know more than you do now. In my several 
months out of school T have hold one steady job 
in a radio shop, and I have had to repair sets 
that some of the “wise men” have failed to 
fix — and I made them work. 

Three days ago 1 received a Majestic 70 that 
an experienced man hail to return unfinished 
tConi\n.ued on page 4^0) 
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FREE —A I-year subscription to RADIO-CRAFT to 
each person who submits a WITTIQUIZ that in the opinion 
of the Editors is suitable for publication in RADIO-CRAFT. 
Read the following WITTIQUIZZES; can you spot the 
correct answers? Now send in YOUR idea of one or more 
good WITTIQUIZZES based on some term used in radio, 
and win an award. (Contest rules at end of dept.) 
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^39) A candohm is— 

(a) A Canadian Ohm. (b) A special lyi>e of 
wire-wound resistor protected by a metal shield. 
<c) A new type beer container, (d) Ten million 
ohms. 

Ralph L. Green 


(-10) All expert radio men know that henrtf 
is — 

(a) A good sport, (b) A unit of niensure- 
ment for inductance, (c) A hen-pecked husband, 
(d) Used as a unit of meiisuremeiit for ampli¬ 
fication. 

J. I. St A NO I. 


f41) We hear that a filter is— 

(a) A small can filled with sand, through 
which the grid leak is allowetl to flow, (b) A 
device for detecting leaky condensers, (c) A sys¬ 
tem for separating .A.C. comi>onents from D.C. 
supplies, (d) A gadget to prevent moisture 
accumulating in a radio set. (e) A contrivance 
for purifying the electron stream. 

<42) It is not news that a choke is— 

(a) A device to prevent advertising ballyhoi 
coming through the loudspeaker, (b) A coil of 
wire that offers high resistance to A.C. and low 
resistance to D.C. fc) A contrivance to regulate 
the flow of air through air-tuned intermediates. 
<d) A device to blow the dust from a radio 
chasBte. 

G. W. Rumrill 


(13) The expression auto-uiduetion mean.*?— 
(a) To introduce a new line of automobiles. 

(b)A voltage induced into a secondary winding, 
by a primary one. (c) That auto prices are re¬ 
duced. <d) A voltage generated in a same wind¬ 
ing, which established the magnetic field in the 
first place. 

(44) The amplitude of a sound wave de¬ 
termines — 

(a) The pitch of the sound wave, (b) In¬ 
tensity or loudness of the sound, (c) The wave¬ 
length of the waves, (d) The static-like noise 
which accompanies the railio programs. 

Mas AO Sera 


(46) A rhok coil is — 

(a) A primitive imiilemem of exeiution. (b) 
A toil wound tightly on a tube shield to absorb 
stray currents, (c) A coil used to offer high 
impedance to an alternating current. 

RonEKT E. Harrison 


146) Every Service Man knows that a rectifirr 
t.tihe is — 

(a) A tube connectetl in series with the key of 
a transmitter to I'ectify any mistakes which the 
operator may make in sending, (b) An automatic 
tone control tube, (c) A tube for transforming 
A.C. into pulsating D.C. (d) A photoelectric 
cell in a cashier’s window to rectify any mis¬ 
takes in making change. 


(47) Of course you know that frequency drift 
is — 

(a) A drifting of seaweed in the Sargasso Sea 
which interferes with radio reception in that 
area, (b) A series of random frequencies which 
drift around from place to place after a thunder 
storm, (c) The gradual change in frequency of 
a carrier wave. 

(48) It is a well-known fact that a ttibe is 
saturated when — 

(a) There is too much water in the bulb, (b) 
The filament has soaked up too much moisture, 

(c) The grid is biased strongly negative, (d) All 
the electrons emitted by the cathode are drawn 
over to the anode. 

(49) If you saw the words detector tube, you 
would know that they referred to — 

(a) A tube Used hy the F.C.C. to detect any 
Stations which are operating ofT-(requency. (b) 
A tube for rectifying the inaudible radio-fre¬ 
quency input into audio frequency which may be 
heard in the headphones, (c) A tube used in 
mo<lern radio sets to detect mice which may nest 
in the cabinet, (d) The audio output tube in a 
superhet. 

LiiSTER Keene 


(60) A power detector is— 

(a) An employee of an electric company who 
checks meters to see if people are surreptitiously 
appi-oprbiting power, (b) An instrument for 
(Continued on paijc 442) 
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LATEST TONE-CONTROLLED 
ELECTRONIC PIANO 

(Continued from page 402) 

A foot-operated volume control b provided to 
give an effect similar to the swell pedal on an 
Organ. This is something long desired by pianists 
but never satisfactorily provided. The instru¬ 
ment will be available in any standard piano 
case adapted to the new console pianos. A small, 
plain, external cabinet (see Fig. C) houses the 
reproducer and power amplifier. 

POSITION OF PICK-UP DETERMINES 
HARMONIC CONTENT 

Acoustic research showed that when one note 
on a piano is struck, the other notes (although 
suppo.sedly ’*dead'’), through the mutual coupling 
of the sounding board, exerted a tone-modifying 
effect on the "speaking" string. It was found 
desirable, in order to maintain the characteristic 
piano tone, to mechanically couple all the strings 
together by passing one end over a bridge which 
is spring-suspended. 

The springs consist of transverse bars anchored 
at their ends to the frame of the piano'and sup¬ 
porting the bridge near their centers. Inasmuch 
as similar bars are used to support the sounding 
board, this gives a structure surprisingly like 
an acoustic piano with the sounding board 
omitted. 

A .string will vibrate not only as a whole at 
the fundamental, but also in 2, 3, 4 and more 
integral segments corresponding to the harmonic 
series. If the pick-up is placed opposite a node 
of a certain harmonic, that is, where there is 
no vibration due to this harmonic, then this 
harmonic is not translated. Therefore, the point 
of pick-up must he carefully chosen to give just 
the harmonic content that is desired. 

HOW THE ELECTRONIC PIANO PERMITS 
SIMULATING ORGAN 

Many musical tones differ only in their en¬ 
velope. For example, the harmonic content of a 
piano is remarkably similar to that of certain 
of the woodwinds. But for the envelopes — as 
shown in Fig. IB—they are quite similar. If the 
volume immediately following the hammer impact 
could be slowly built up instead of rapidly falling 
off, the tone would have an organ-like quality. 
This can be achieved by striking a note with 
the swell pedal in the "low" position and imme¬ 
diately thereafter raising the volume, so that 
this technique is not hard to acquire, and a cer¬ 
tain well-known organist, without being told of 
the possibility of this effect, found it for him¬ 
self and put it to good use within 5 minutes 
after first seeing the instrument. 




Fig. C. View inside the cabinet showing the loca¬ 
tion of the amplifier and speaker. As shown in 
Fig. lA (page 402) the volume control on the 
amplifier is foot-operated, thus providing a "swell" 
pedal similar to that of an organ. This electric 
piano duplicates the acoustic characteristics of the 
mechar«ical piano which has a sounding board. 
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SUPERIOR VALUE IN SUPERIOR INSTRUMENTS 
MAKES YOU WANT SUPERIOR’S TEST EQUIPMENT! 


MR. SERVICEMAN—You can’t afford to overlook the values in SUPERIOR’S instrument 
line. Such outstandingly low prices for equipment that has gained rapid popularity proves 
that service shops arc being equipped with SUPERIOR’S stationary and portable servicing? 
instruments. This advertisement is your buying guide . . . use it to your advantage! 
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MODEL V-45 TUBE TESTER 

Emission type perfected tube tester 
for any and all type receiver tubes, 
including metal and metal-glass. 
Tests shorts and leakage. Accu¬ 
rate, simple, sturdy, direct 
_ English — reading $1A.40 

(Bad-Good). 

5/appin<7 weight 9 lbs. 


PERIOR INS TRUMEN T COMPANY 

NEW YORK, N. V. 


LIBERTY STREET 


Please Say That You Saw It in Radio-Craft 




















4 


422 





City 


m B BtintBJl 


AGAIN THE SPECIAL 
CHOICE OF EXPERTS! 


OINCE 1911, vvlicii llaiuniarluitd 
^ productii wore first iiitrodure<?. 
engiiiecr^, profes^ioiinls, ninutenrs, 
set hiiildorb, and expei iinenters 
tlirougliotit tfie world ha\e de* 
veloped and roiT>trii«*te<l their 
recehers, transmitters and test 
equipment exrlusivelv with Ilani- 
niarlund jiroilnrts —products that 
insure dependable service for supe¬ 
rior results! 

Every Hainniarbind pr^nhict ile- 
signed for penk electrical ainl 
media niral efliriency uses finest 
quality insiihitioiu carefnlly select¬ 
ed metfils and assuring trouble-free 
long lasting service. Ilamiiiarlurnl 
to<lay, nianufactines over 500 pre¬ 
cision products such as — single and 
split-siator niiilget and micro vari¬ 
able conden.-ers (available in 41 
sizes, 20 to 320 niinf.) ; tran:rinitting 
conden6e^^ (38 sizes, 20 to 1,000 
mmf. — LOOO to 12.000 volt.«) ; 
acorn and standard Kolantite sock¬ 
ets (4 to 8 prongs) ; receiving and 
trnnsinitliiig R.F. chokes (6 types 
'— 2.1 mh. to 250 inh.—60 ina. to 
500 ina.) ; XP-53 ]diig-in coils 

(plain and wound—4, 5, and 6 
prongs), etc. 

If you want the best results, use 
Hnmmarlund products—they will never 
fail you! To be sure you irf*! a trenuine 
Hammarlund product, look for the name 
HAMM ARI.UN'I) stamped on every 
product. The new Hammarlund cataloR 
with complete details on all llammar- 
lund products is now ready. Mail the 
coupon for your free copy. 


Mali Coupon Now ! 


HAMMARLUND MFC. CO.. INC. 
424*438 W. 33rd St., N. Y. City 

Please send me the new 
HAMMARLUND cataJoQ 
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HOW DEPENDABLE ARE YOUR METER READINGS? 

(Cotitinu^d from patje 412) 


Let u.s see why it is perfectly natural for thi.s 
man to ^et a different readinir on each range 
: of his voltmeter even though the voltiige being 
measured us exactly 110 volts in each case! 

Let us assume that his meter ha.s the usual 
2^0 accuracy, and that it has ranges of 
0/7/35/140/350/700/1400 V. Hemember, that the 
manufacturer's guarantee that the meter is 
accurate within 2 per cent means that on each 
range, it is accurate to within 2 per cent of the 
full-scale value o/ that ranue. On the 7-V. range, 
for instJince, the meter is accurate within 2% 

X 7 — 0.14* V. at any point on the scale ; on the 

35-V. scale, it is accurate to within 2% x 35 = 
± 0.17-V. at any point on the scale, etc. The 
possible amounts by which readings may be off 
on each of the rest of the ranges were calculated 
in the same way, and all are arranged in 
Table 1. 

Range Voltage-Tolerance 

7 V. :2:U.14-V. 

35 V. ±0.7-V. 

140 V. :t 2.g-V. 

350 V. 7.0-V. 

700 V. ± U.O-V. 

1,400 V. :i:28.0-V. 

Therefore, since the meter is accurate to 
within 2%. when the 140-V. range is connected 
to the 110-V. voltage source, the meter may 
properly indicate anything between 107.2 (110 
I minus 2.8) and 112.8 (HO plus 2.8) V.! If 
; the 350-V. range is connected to the same 110-V. 
source, the rea«ling might properly be anything 
between 103 (110 minus 7) and 117 (110 plus 7) 

' V.! On the 700-V. range, the reading might 
properly be anything between 06 and 124 V. On 
I the 1.400-V. range, the reading might properly 
be anything betw'eon 82 and 138 V.! If any 
such readings were obtained, the meter could 
not be considered as being beyond its specified 
I accuracy! 

I Therefore, the fault liea, viot with the meter, 
hut with the Service Afau. He is not making 
I proper allowance for the perfectly normal in- 
I Hveuraeies of the meter, and he is not allowing 
' for the fact that, for a given meter, having a 
^ certain percentage accuracy, the actual numerical 
* value of the possible inaccuracy in amperes, volts, 

- etc., ).-< larger the higher the range used. If he 
I understood these things, he would expect to get 
j different readings on each of the ranges. 

DON’T TRY TO CHECK ONE METER 
AGAINST ANOTHER OF E<pUAL 
ACCURACY 

Another thing which Service Men (see Fig. 

[ oil) often do is to check one meter against 
another having practically the same percentage 
accuracy (the ranges may either be the same, 
or different). Of course, when this is done, 
there may be a very wide difference between 
readings taken on similar quantities. If the 
ranges of the 2 instruments are <lifforont, of 
C4iurse it is practically certain that the readings 
of the 2 meters will differ materially. Even if 
j the ranges are similar, it is likely that the read¬ 
ings will differ by varying amounts over the 
scale, for, the magnitudes of the inaccuracies 
in the instruments are not similar at the various 
points along the scale. For instance, if the error 
at the 2-V. point on the scale of one instrument 
is 0.1-V., there is no reason w’hy exactly the 
same error should exist at the 2-V. point on the 
other instrument. It might be t«ore—or leas! The 
difference may be us much as 50 or 60 "/o of the 
reading—e-specially if the reading is taken at 
the rnoi*e-or-le88 inaccurate lower end of the 
scale. The i)ercentage accuracy rating of an 
instrument does not tell one exactly what the 
error will be at each point on the scale—it tells 
I us only that the error will not exceed a certain 
j amount! Therefore, since both instruments have 
inaccuracies, one should not be compared with 
the other, or judged by the other! 

Checking one instrument against another is 
only sensible when the instrument checked- 
against is known to have a much higher degree 
of aceunicy th.in the one which is to be checked. 
That i the way instruments are calibrated at 
the factory — but a very accurate "standard** 
meter is used for the purpose! 

ANOTHER INCORRECT CHECKING 
PRACTICE 

Another Service Men’s practice that leads to 
incorrect conclusions is that of checking the 
accuracy of their meters by performing voltage- 

Please Sajf That You Saw It in Radio-CRaft 


current-resistance tube-socket analyses on brand 
new standard-make receivers which they have 
just received from the factory. They then com¬ 
pare the readings they obtain on the meters with 
the values on the voltuge-current-rcsistance 
charts supplied by the receiver manufacturer. 
(See Fig. 5C.) There are several reasons why 
this is a senseless method of chevking the accu¬ 
racy of a meter. They are ; 

(1) The line voltage may not be at the cor¬ 
rect value specified for the receiver. 

(2) Voltage, current, or resistance check-values 
supplied by recei\er manufacturers for their seta 
are always specilied with the understanding that 
u tolerance of at least ^ 10% should be allowed. 
In many cases, this allowable tolerance is 20% ! 
How can a Service Man logically expect to check 
a meter having an accuracy of say 2%, by com¬ 
paring its readings wdth voltage, current, or re¬ 
sistance values which the receiver manufacturer 
himself expects may be off by much as 
i:20%? You supply the answer! 

(3) When checking the voltage values, tho 
meter readings may not correspond with tho 
values specified by the receiver manufacturer 
simply because the resistante of the voltmeter 
range being used by the Service Man may not 
be the same as that which wa.s employed by the 
set manufacturer during the miiial tests. The 
Service Man’s voltmeter may load the circuit 
more (or less) than the set manufacturer’s volt¬ 
meter did — thereby changing both the current 
of the circuit, and the voltage reading. 

PERMANENCY OF ACCURACY IS AN 
IMPORTANT CHARACTERISTIC 

One important characteristic of electrical in- 
di ating instruments which does not seem to be 
given sufficient attention by Service Men, is the 
permanency of their accuracy. The specified de¬ 
gree of accuracy should be maintained over a 
perio<l of years—assuming, of course, that the 
meter has not been abused by constant overload¬ 
ing, rough handling, etc. This means that good 
design and materials of good quality should be 
used in its construction. Since the purchaser can¬ 
not readily examine the interior parts of most 
eommereial instruments when he buys them, he 
must be guided by the integrity and reliability 
of the manufacturer, and remember that as a 
rule, among the instruments of any given manu¬ 
facturer, the more one pays for an instrument, 
the better the quality of materials used in it 
and the more permanent its accuracy is apt to be. 

The design of the instrument should be such 
that permanence of adjustments is secured. The 
materials used must be suitable, and properly 
worked and assembled. For example, even tho 
finest magnet steel obtainable will give poor 
results if the heat treatment is not suitable. These 
few points will serve to show upon what com¬ 
plex conditions the reliability of electrical in¬ 
struments depends, and hence to what a large 
extent the integrity, experience, manufacturing, 
and test facilities, and shop system of the maker 
affect the reliability and permanence of tho 
product. 

IT IS ESSENTIAL TO USE EXTREME 
CARE IN HANDLING TEST INSTRUMENTS 

Electrical instruments are essentially delicate; 
their operating forces are small, and their accu¬ 
racy depends upon every part remaining in ex¬ 
cellent condition—especially such parts as pivots 
and jewel bearings, springs, magnets, etc. They 
should therefore be handled carefully and not 
exposed to unnecessary vibration, moisture, ex¬ 
tremes of temperature, mechanical shocks, etc. 

The common practice of throwing test equip¬ 
ment in the back of a passenger car or servicing 
truck, and then (see Fig. 5D) driving over rough 
roads Or bumpy railroad crossings at high speed, 
around sharp curves literally on 2 wheels, etc., 
is to be strongly advised against. Meters arc not 
designed to withsUind the severe jolting they get 
on such trips. Their silent way of protesting is 
by ft let-down in accuracy over a period of time 
—if not immediate erratic operation, due to 
broken jewels, pivots, etc. If you get into tho 
habit of treating your meters as you would a 
fine watch, they won’t let you down. 

INSTRUMENT REPAIR 

What should be done when a meter, becomes 
damaged so that it either does not bpeiate at 
all, or else becomes so inaccurate that its read- 
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inga are no longer of vahie in yoiif work.? Rela¬ 
tively few useri) possess either the ability, ex¬ 
perience. or facilities necessary for the repair 
and subsequent calibration of an electrical in¬ 
dicating instrument. Those Service Men who 
have tried to make major repairs on their own 
instruments will agree with me—for, the usual 
result of home repairing is the same as that 
which happens when 10-year-old ’’Junior” de- 
ides to take his shiny new Christmas pocket- 
watch apart t 

First of all, do not send good dollars after 
bad pennies by repairing obsolete instriinnents. 
instead of replacing them with improved models 
at a cost which is often ioivcr than that of 
repairs. 

Second, ship your instrument back to the R^ 
pair Department of the maniifactiirer—or to his 
nearest Authorized Repair Station if you prefer. 
There are reliable instrument repair shops that 
<rarry authorized parlj». employ experienced, 
high-cla.ss instrument men. an4l do excellent re¬ 
pair work. Make sure you deal with one of these 
—keep away from “monkeywrench and screw¬ 
driver” instrument repairers, who offer to do the 
job for less. You know what this type of radio 
repair man \vil! do to a fine radio set— your 
servicing instruments nre even more delicate I 
Don’t take chances, Havt* your meters repaired 
by someone who really knows how! 

HOW TO SHIP METERS FOR REPAIR 

When you ship a njeter to an authorized serv¬ 
ice station (or to the manufacturer) for repair, 
be a»/rc to pack it carefully. Meterii can be 
shipped by express with practically the same 
assurance of their safety ns when they arc car¬ 
ried by messenger^, provided then arc properly 
packed! 

Always pack the meters in a box—either of 
heavy corrugated paper-board, or w(»od. The 
size of the box should be such ns to allow from 
4 to 6 ins. of clear packing space between the 
meter and the box on all sides. (See Fig. 51).) 
Thi.s space ahoul<l be closely packed w ith excel¬ 
sior. shredded strips of newspaper, tissue paper, 
etc. 

First wrap the meter in a piece of paper, then 
follow with a covering of corrugated paper-board. 
Then it is well to put on an outside wrapping 
of waterproof paper such as waxed paper, etc., 
securely tietl. The bottom of the shipping box 
.nhould first be filied with the excelsior, shreildcd 
paper, etc. (cltt‘»ely tamped), to such a depth 
that it will support the meter at the center of 
the box. The wrnpned-iip meter is then laid in 
place and covered with more excel>ior or shreddetl 
paper, tightly packed until the box is full. This 
acts as a complete cushion all around the meter. 
The cover is then fastened on. the Imix tied 
securely with strong cord, and the meter is ready 
for shipment. Print your own name—as well as 
that of the party you are sending it to—c*n the 
box Clearly. 

WRITE A LETTER OF INSTRUCTIONS 

Don’t forget communicate with the repair 
organization or manufacturer in a separately' 
mailer! letter, tegar<ling the meter, explaining 
what you want done, and authorizing them to 
make the repair. It is important that this letter 
of instruction and authorization lie sent separately 
—not enclosed in the p.ackage with the meler^. 

Most instruments are sent by expresb. and it 
IS a common occurrence for a Sc*rvice Man to 
enclose a letter inside the p.nckage containing his 
inatriiment and then raise cain because the re¬ 
pair department of the manufacturer will not 
accept the package since he has no previous 
correspondence or instruct ionj.^ concerning it. 
Most manuf.-icturers will not accept instruments 
unlc.ss they have a separate communication ad¬ 
vising them of the disposition rc«uijre«l—repair— 
exchange—credit, etc. Here are the rca.sons! It 
is a violation of the inter-state «-ommerce laws 
for H common carrier (like the express com¬ 
pany) to allow a package to be opcm-il until it 
is accepted. Manufacturers cannot make a prac¬ 
tice of accepting any and all packages indiscrim- 
in.'itely. because some perwins would return in¬ 
struments which were partly paid for under 
the time payment plans ami say. in effect. ”1 
don’t want the instrument. I've reliirneil it to 
you. You accepted it. so that breaks any contract 
that I might have previously made with you. " 
Hy refusing shipment until deposition in.striic- 
tions are given, manufacturers side-track a great 
deal of potential tmuble of this kind. So write 
your instructions and order for repair work in 
a separately-mailed letter at the time you ship 
the inatrrjmenta I 
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The Winter Edition of our New 44 page 
Radio Catalog is an Encyclopedia on Stand¬ 
ard Radio seU'^. It lists all the well known 
make.s in home electric sets—'farm battery 
radios and auto radios: shows you all the 
newest 1938 models and b'ives you the fea¬ 
tures in each: such as Magic Voice with 
electric tuning in RCA-Victor: Robot dial. 
Acoustic adapter in Zenith: Inclineil panel 
control for ease and grace in Philco: Touch 
tuning with 16 buttons in G.E.; Flash 
tuning. Acoustical Labyrinth in Stromberg 
Carlson: Teledial automatic tuning in 
Grunow : Transformerless AC circuit in 
Kadettc; Quicktune dial in Crosley; a-nd 
many other unusual features in those and 
other sets, too numerous to mention. 

SERVICEMEN AGENTS 
RADIO SALESMEN 

with a marvelous catalog such as ours—!t 
is very simple for you to earn $100 or 
more weekly in commissions, by becoming 
a MODELL representative in your com¬ 
munity. Our plan does not require any in¬ 
vestment on your part. The many ways we 
assist you. will help materially in develop¬ 
ing nnd building up a permanent business 
pf your own. Experience is not necessary, as 
our instructions give you all the help and 
ideas you will need to stimulate business 
in your locality. Men ami women in cities, 
hamlets, farms, have found the MODEL!, 
plan so simple nnd effective, their letters of 
praise arc pouring in daily. 
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We have just addeil a new feature in 
our sales department. THE EASY PA^ 
PLAN b.v mail. You now can obtain 
any radio set for as little as S'" down 
and the balance for ns low as 60c weekly. 
You may take up to 20 months to pay. 


Territory is now being allotted to full or 
spare time men. If yoti want an honest to 
goodness proposition, that will give you 
honest dollars. RUSH the coupon below 
for details and our big new Winter Edition 
of our 44 page 1938 radio Catalog. 

3 Year wriiton guarantee goes with each 
radio set 

30 days free trial 

Medetu 

Since 1889 DEPT. 0-8 

NEW YORK, N. Y. 

$8 CoMlandt SL 
CHICAGO, ILL. 

56 W. Washington SL 
ATLANTA, GA. 

57 Forsyth St. 
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MOOELL'S—Agency Division, Dept. 0-8 

38 Cortiundt St.. New York. N. Y. 

GentVmen : 

RUSH me FREE your winter edition. 44 page 
New 1938 Radio Catalog, also your EASY PAY 
PLAN and agents’ proposition. 

NAME . . 


CITY . ; ; STATE 

Paste coupon on Ic postcard. 
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DX must have a 
RACO SHORT-WAVE RECEIVER Any 
one of the many RACO sets pulls in sta¬ 
tions from far corners of the globe. 




RADIO.CRAFT For JANUARY, 

"LEARN-BY-EXPERIMENTING" BEGINNERS' 
PRACTICAL RADIO COURSE 

SIMPLE WAVEMETER AND SIGNAL GENERATOR 

(Contirtued from page 411) 

Although every radio set is thus, in etTect, a qucncies as "marker" or "spotting” points for 
wavemeter, many factors make it unsatisfactory the tuning curve, 



f ^ 

Uses the nw 25L/S lotv 
. . ^ ... , voltage beam power 

makes possible hich power output 
wun an Inexpenstve A.C.-D-C. power supply, 
operating from iny type of llO-volt current. 
Here Is the famous CLIPPER circuit. The same 
smooth, non-crjUral tuning: combinecj regeneru- 
iion and su^r-regeneration; separate bandspread 
frequency tuning condenser: 5 
inch dynamic speaker: 3 to r>55 meter tuning 
range: automatic earphone jack; in fact, all of 
the splendid features vrhirii make the CLIl'PKR 
circuit a tremendous success. 

ASK THE MAN WHO OWNS A CLIPPER- 
LOOK AT HIS LOG! 

complete kit with all parts 

assembled ajid wiring tfiaOram; less SI 0.40 

only tubes and cabinet. unwIred . I Z 

Black crackle rmish cabinet . |.80 

.Matched set of five tubes 3 20 

Wiring .2.90 

UNIVERSAL CLIPPER —COMPLETE, with 
bhack crackle cabinet (UtT x 10" x 9"); fire tubes: 
6KT. 2 ^J5G, 25L6. 25260; ready to operate, 
and one*year guoranieo. 

Special Complete Price .$19.50? 


RANGER 


THE 
NEW 


3-TUBE UNIVERSAL A.C.-D.C, 



AMAZING VALUE 

DIO ALL*WAVE SET? You will be astounded at 
the way it brings foreigners rolling in. Yes. 
and separates them, tool I'yes euperaensttlve 
electron coupled regenerative circuit giving 
smooth tuning and perfect regeneration control 
over Its entire wave*length range. Tunes from 
15 to 550 meters with positively no skips. 
RANGER 3-TUBE UNIVERSAL A.C.- 
D.C.—ctmipletf kit. assembled but not S J CO 
wired. Including wiring dligraro and 
broadcast coil but less cabinet and tubes 
3 additional colls (15 to 200 meters) .... .60 

Crystallized metal cabinet . .90 

Set of thrw tubes (2—6J5G; 1—6A7). 1.35 

Wired and teste*! . 1.40 

SPECIAL CDMPLETE PRICE with all coils, 
cabinet and tubes, wired and tested, with one- 
year guarantee 3.25 

FREE Gaiedotf! 

Klt«. recrtvcr.s, con* 

Vfrlcru, -.nln^Ulo «n* 
tonna information — 
evcrvthlnK you'd expect 
to find in a complete 
Rhorr.wave r:«i.Tlog^—at 
price* astoundinfj ly low. 

Write tod;iy for RACO'S 
LATE.ST SnORT-WAVK 
CATALOG --- iMustr<*iting 
and technically describ¬ 
ing RACO'S complete 
line of long distance 
receivers. 

ADDRESS OEPT. RCM36 



for use as such. These factors are (1) the pres¬ 
ence of the antenna; (2) the usual multiplicity 
of tubes, variable condensers and fixed conden¬ 
sers (known tts paddvrs') ; and also, (3) the 
dependence of the set on a broadcasting signal 
vhich, thouifh very constant in frequency, is 


The additional circuit for converting the tuning 
unit of the wavemeter into a Crystal-type Radio 
Receiving Set is included here because it is 
a good way—from the standpoint of simplicity— 
to illustrate the employment of resonance in a 
radio receiver. However it must be kept in mind 


^ n-U v«-.v « ruuio receivcp. nowever it must be kept in i 

continually chnnKinK in sound volume as the that, from the standpoint of performance 
voice or music comes over the nir 1_t.. ... 


voice or music comes over the air. 

The requirements of a satisfactory wavemeter 
are met by the use of a single coil and con¬ 
denser combination (LC) ; by a short, constant 
length of wire for an antenna (ANT.), and by 
incorporating a generator which will give a 
signal that is constant, both in the frequency 
and in the volume of the signal that it generates, 
such as the buzzCr generator employed here (B). 

This type of generator produces a radio wave by 
the action of the successive sparks which are 
formed at the contact point of the vibrating rriKlCTD I irTirMxi 
armature of the buzzer. These sparks radiate HtJIN 

radio-frequency waves just as did the early 
radio spark-coil transmitters. (Note that this 
method of obtaining a constant signal is different 
from that used in the Service Man*8 aigtial gen. 

^ator, where a radio tube is generally employe<l 
in an oaciUating circuit to produce the radio- 
frequency waves.) 

Another desirable requirement of a good wave¬ 
meter is that it should efficiently cover a tcide 
range of frequcnctcs. This is accomplished here 
in the simplest possible manner by an arrange¬ 
ment for changing the coils by a plug-in system. 

In this way, we use only 1 variable condenser 
with 1 coil to cover a certain band (that is a 


-- --no 

more than barely audible reception is to be ex¬ 
pected from the crystal set For this reason, the 
discussion of the principles involved in the 
operation of a radio receiver will be left for 
a later Experiment, when the far-superior 
vacuum-tube type of receiver will be discussed. 

PROCEDURE and RESULTS 

(Part A) Construction and Calibration of 
Wavemeter 


The mounting of the parts is shown in the 
photographs. Figs. A and B. The variable con- 
der^er is mounted under the aluminum subpanel 
which also acts as a dust cover. This subpanel 
has 2 socket holes punched in it, one for the 
plug-in coil socket, S, and one for the buzzer, 
B. The binding posts for the buzzer jire in¬ 
sulated from the metal by insulating washers. 

In making the connections shown in Fig. 3A, 
note that the lug terminal for the movinii plates 
(the rotor) of the variable condenser goes to the 
metal chassis connection, as do the number 1 
and 4 terminals of the coil socket. This is neces¬ 
sary to reduce the effect of the hand when tun¬ 
ing (bodg-capacUif effect). The wires connecting 


certain range of frequencies)* and then use the loodu-capacity effect). The wires connectini 

same variable condenser with another coil to ^^'^izer (B), battery (Batt), and tuninj 

obtain coverage of another wave bam!. In con- (L.C) should be reasonably short. Nott 

that (when connecting the wavemeter to the 
receiver to be tested) the insulated wire going 
to the antenna post of the receiver does not 
make direct electrical contact with binding post 
terminal 2 of the coil socket, but is coupled 
(called capacity coupling) to the post by twist¬ 
ing the wire, insulation and all, 3 or 4 times 
around another short insulated wire (about 2 
or 3 ins. long), which Ls connected to terminal 
2. Terminal 1, which is ordinarily a ground con¬ 
nection, is left "floating” (unused) when this 
type of buzzer generator is used. See Fig. 5. 

OPERATION 

Using any type of broadcast receiver, tune- 
in a station about midway on its dial. Without 
disturbing the tuning, connect (by means of a 
capacity connection as mentioned above) the 
wire from the wavemeter to the antenna post of 
the receiver in place of the regular antenna. 
Plug-in a coil (Broadcast coil A. marked 260- 
_ Y vvavometer socket whereupon the 

Instructions for calibrating a coil over its en- buzzer starts vibrating. (Note: Because of the 
tire range are given in the Experiment, and a large number of turns on this coil, it will most 

sample tuning (calibration) curve for coil A is likely be necessary to start the buzzer manually, 

shown in Fig. 2. For those who wish the wave- by gently plucking the armature). With the 

have tuning curves for all these bands, buzzer working, rotate the wavemeter dial untf* 


obtain coverage of another wave band. In con¬ 
junction with a variable condenser having a 
standard capacity of 0.00014-microfarad (mf.), 
or 140 micro-microfarads (mmf ), which is the 
same thing, the coils selected for use here will 
cover practically all the frequency ranges on 
which broadcast and short-wave signals are sent. 
The 5 coils (lettered so that the coil having the 
greatest number of turns is called A) cover the 
following ranges: 

Coil A covers Broadcast Band: 535-1,200 kc. (or 
560-250 meters) ; 

Coil B covers Short-Wave Band: 1,100-2.200 kc 
(or 270-135 m.) : 

Con C covers Short-Wave Band: 2,000-4.500 kc 
(or 150-66 m.) ; 

CJoil D covers Short-Wave Band: 4.000-9,100 kc 
(or 75-33 m ): 

Coil E covers S?iort-Movc Band: 7,300-17,000 kc. 
(or 41-17 m.). 

Calibrating the coils 


it will be advantageous to use the particular 
combination of condenser and coils as specified 
here, since calibration curves for these bands 
are available for this combination. If, however, 
only a tuning curve for the broadcast band is 
desired, this precaution does not matter, and it 
will be found to he a relatively simple matter 
to follow the instructions for making a tuning 
curve for this band with any coil and condenser 
combination. The broadcast coil is much easier 
to calibrate than the other coils because it is 
Possible to Use broadcast stations of known fro- 


..•vFWkV- MJILJJ 

the buzz is heard most loudly in the loudspeaker 
of the receiver. Note the setting of the wave¬ 
meter dial at which this occurs, and enter the 
result in a table of 2 columns, as shown in the 
example below. 

Repeat this operation to obtain about 6 other 
points (preferably 3 on each side of the middle 
of the wavemeter dial). 

Plot those 7 points on graph paper and draw 
a tuning curve similar to the sample curve given 
in Fig. 2. This graph is now a calibration chart 
of that particular coil. 


PRELIMINARY CALIBRATION CHART 

(The data from this chart is then plotted on graph pape>\ which thereupon be¬ 
comes the final calibration chart a..s shown in Fig. 2.) 


Wavemeter Dial 

Rending 

Example 

27 







Frequency 

in kc. 

860 kc. (WABC) 
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fi/otef This operation may be speeded up con- | 
siderably if it Is found possible to leave the 
regular antenna connected to the receiver, and | 
still hear the bnr.zer in the receiver when the 
wire from the wuvemeter is loosely wound amund . 
the insulation of the regular antenna wire, f 
(Part B) Determining the Frequency to which 
a Keceiver is Tuned 

With the receiver in operation, and the wire | 
from the wavemeter placed as before, set the 
wavenieler «lial to some desired fre<iuency, suCh j 
as 1,400 kc-. obtaining this point from the cali¬ 
brated tuning curve made in Part A. Now tune 1 
the receiver until the biixz is re.eived at a maxi¬ 
mum.* At this setting, the receiver is tuned to 
the desired frt?quency. 

(Part C) Added Circuit f«r Crystal Receiver 
Mount the strip containing the crystal detector 
as shown in photo. Fig. A, and make connections 
to it, shown in Fig. 3B. Connect a good antenna 
to binding post 2 and a gt>od ground to binding 
post 1. The crystal detector must be adjusted 
to a sensitive point. This is best done by setting 
the tuning dial to the frequency of a powerful 
local station and “playing” with ihc crystal 
adjustment (the “cat-whisker” of former fame). ; 
until the station is heard in the phones. The i 
number of stations that can be received on this 
crystal-type radio set will depend (juite largely 
on this adjustment and on the number of power¬ 
ful stations in the local vicinity. The dotted lines 
in Fig. 4 (page 411) are the connections to be [ 
added to those of the wavemeter (shown in 
heavy lines). Connections marked “X” are lo j 
be opene<l. 

CONCLUSION 

A circuit is .said to be in re^onavee with 
another circuit, when one is tuned to the same ^ 
frequency as the other. Since the fre<iuency to . 
which a cir nit is tuned depeunls upon the amount 
of inductance of the coil and the amount «f | 
capacity of the condenser in the circuit, the 
condition of resonance may be obtained by vary¬ 
ing the capacity of the condenser until the com- | 
bination is tunofl to this desired frequency. 

♦♦QUESTIONS 

(1) A wavemeter measures: (the strength of 
a radio wave; the disUince a radio wave can 
travel; the frequency of a radio wave). 

(2) A high-frcHjuency radio station is classCKl 
as: (a long-wave station; a short-wave station; 
a broadcast-wave station). 

(3) A Wave flenerator (or Signal Generator), 
of the type here described, sends out: (an audio* 
frequency wave; a radio-freuucncy wave). 

<4) Tuning the wavemeter to resonance is 
.aecomplishctl: (by varying the capacity of a 
condenser; by varying the inductance of a coil; 
by varying the resistance of a resi.'^tor). 

(.5) A frequenry of 1,500.000 cycles is the 
same as: (1.500 meters; 1.500 megacycles; 1.500 
kilocycles) . 

**Answers to uiiestious appear on p.ige 427. 
Radio Club.s an«l School Groups are invited to 
write to the wlitons concerning the use of the 
material of these Kxperiments in quantities for 
school use. 

LIST OF PARTS 

One plug-in coil. 4-prong. broadcJo-l band. Ham- 
marhind type BCC-4, LI. L2 : 

(Optional) Set of 4 short-wave plug-in coils. 

4 prong. Hammarlund type SWK-4 (optional 
calibration curves are available) ; 

One variable condenser. 0.00014-mf. (or 140 
mmf.). Hammarlund type SM-140 ; 

•One dial. 2% ins., type 713; 

♦One buzzer, high-frequency, 

♦fOne socket, 4-prong, suhpanel mount . 
tOne front panel, bakelile. 4 Vi by 5V& by Vk-in- 
thick : 

•One .subpanel, aluminum, punched ; 
tSix binding posts ; 

tOne National Carljon Co. dry battery, “C” type, 
4Vi V.; 

One broadca.st receiver (of any type). 

Added Paris for Crystal Receiver 
•One crystal detector, galena ; 

*tOne pair headpliones : 

One mounting .'>trip. bakelite. 4 ^ by by 
thick ; 

Four binding p<ists. 

•Most Radio mail order houses can supply this 
item if properly identified as to title of 'aTlicle, 
issue (month) of liadio-CTaft and yeiir. 

t Indicates part uaefl in previous experiments 
of series. 













National Union 
Radio Tubes— 

# A Complete Line 

# Highest Quality 

# Thoroughly Guoranteed 


National Union 
Condensers— 


0 A Complete 
Line of 
Electro- 
lytics 
and 
Popers 


I Highest 
Quality 

# Thoroughly 
Guoranteed 


Full guarantee on 
highest q^wality 
radio tubos. 

2. Cut price business 
not solicited. 

3. Price Protection. « 


A'bAtf fo 

ER BUSINESS 


piONAL 


IJNION 


4 . N. U. jpbber stc»clis, 
ore complete...'No j 
. hunting for odd 
type» 

5. Timely business' 
buitdjng aids. 


...PLUS 
FREE EQUIPMENT 

Now National Union deals can be worked 
out with both N.U. Radio Tubes and N.U. 
Condensers. This is wonderful news for 
the service engineer who wants more £.nd 
better equipment. Your condenser pur¬ 
chases combined w'ilb your tube purchases 
makes it easier and quicker to own the 
kind of equipment you want. 

National Union has constantly put the 
latest advances in scientific equipment as 
well as modern selling aids within reach of 
the service dealer. 

The National Union deal calls for a dealer 
depiosit which is rebated when the pur¬ 
chase of the required amount of tubes and 
condensers has been made. Thousands of 
completed deals. Every dealer should in¬ 
vestigate. Just ask your jobber. 


National Union Radio Corporation, KC-138 
570 l.exington Avenue, New York City. 

- ( am interested in obtaining complete 

information on your proposition. 

Name 

Address 

City -State 



HUM Is Expected 

HUM is expected around bee hives but 
should not be tolerated in audio design. 
Kenyon Hum Bucking Transformers are 
priced as low as $2.40. 


Catalogs describing the various Kenyon audio and power 
components obtainable from your local dealer. 


KENYON TRANSFORMER CO., Inc. 


840 BARRY STREET 


NEW YORK, N. Y. 


Pfert^€ Thfif Vrttr Sftic /f f'n Radio-Craft 
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SHORT-WAVE RADIO MARCHES ON! 

(Continued from page 393) 


TrJOUSAWOa 

tJAvs ssiacTSi) 



Only $19.80 

Positively Checks All Type 
Radio Tubes According to* 
Latest Recommendation of 
Tube Engineers 

® Has Line Voltage Adjustment 

• Has Leakage and Short Test 

• Uses Triplett Direct Reading In- I 
Strument (GOOD-BAD) Scale 

five flush type sockets provide for all ^ 
tubes. The tester operation is very sim- 
pie and indicates condition of the tube 
for dealer and customer on Direct Read¬ 
ing (GOOD-BAD) colored scale of Trip¬ 
lett instrument. Will also test for inter¬ 
element shorts and leakages. Complete 
m attractive, sturdy, quartered-oak case. 
Sloping etched panel of silver and black. 
Suitable for portable and counter use. 


731.Line (and Perhaps 1,200-Line) Television 
Transmission. This amazing bit of information 
aired by Mr. Uriel comes as a surprise, con¬ 
sidering the fact that at present we content 
ourselves with experiments, here in the U.S., 
With 441 lines only. However, a German sub¬ 
sidiary of Farnsworth (The Fernseh, A.G., of 
Berlin) has Jet the cat out of the bag, and dem¬ 
onstrated at the recent Berlin Radio Show 731- 
Jine television transmission. 

But this is not all. Informed observers of pub¬ 
lic taste doubt very much that even 731-line tele¬ 
vision performance will have sufTicient enter¬ 
tainment value for the public. The main argu¬ 
ment of these experts is this undeniable fact: 
the public is spoiled by the very highly developed 
technique of movie presentation. Some of the 
very ardent critics of television even go so far 
as to predict that 1,200 lines will be required 
to do the trick. (An efficiency of only 16% is an 
accepted value for 441-line television, as shown 
in Fig. 3, ' The Balance Sheet of Television,” 
pg. 81, August, 1937, Iiadio~Craft. -Editor) 
Channels of (Jiant Bandwidth Required, AH 
these calculations sound very wonderful when 
propounded by -know-nothing” but ‘discuss- 
everything” critics. But lets look at the facts. 
Present 441-line television transmission requires 
a bandwidth of 3,250 kc. which is (in order to 
give a comparison) as large as the bandwidth 
^vered by 650 broadcast stations (see fiadio- 
Craft, August, 1937, pg. 80). 

Now, in order to transmit the video impulses 
^ a 73l-line television transmission there will 
be required a bandwidth approximately equal to 
the bandwidths of all broadcasting transmitters 
now operating throughout the globe I Transmis¬ 
sion channels of such a gigantic bandwidth can 
be provided only in the microwave region, or 
short radio waves of about 1 meter and below. 

Having determined that microwaves afford all 
the bandwidth we could possibly want for multi¬ 
plex program transmissions, and for television 
programs having fidelity far surpassing even 
the finest laboratory products today demonstrat- 
nble, let us now turn to the tube designers and 
see what they are doing to give us the requisite 
power at even the decimeter wavelengths. 

HIGH-POWER MICROWAVE TUBES 

Transmitter designers were unable until this 
year to provide us with equipment capable of 
radiating more than the customary 10-25 watts 
in the range of the decimeter waves. This in¬ 
formation seems surprising after all the nice 
things which have been said about the capability 
of the magnetron as a generator of extremely 
short radio w'aves. 

But tube design has made tremendous strides 
in the pa.st few years, an<l a new tube developed 
by Mr. Winfield G. Wagener of the RCA Lab¬ 


oratories which is able to generate 700 W. at 100 
megacycles, indicates a new trend in transmitter 
design for decimeter-wave generation. The new 
tube, almost of fountain-pen size, is shown in 
Fig. A. 

This tube delivers high power output despite its 
closely-spaced tiny grid and water-jacket anode. 
(See Radio-Craft, Aug. 1937, pg. 78.—Editor) The 
new tube operates with a plate voltage of 3,000 
y. Indications are, that a groat many tubes of 
similar type (of symmetrical design) will appear 
in the next few years ; and 700 W. at 100 mega¬ 
cycles is just the beginning. Even 50 kw. at 33 
megacycles is about a borderline—just to give 
an idea about future possibilities! 

Still, we are not through telling you about the 
good things the year 1937 dropped into the lap of 
the high-fre<iiiency specialist. Having seen that 
wavelengths may be “sliced” into many "lanes,” 
and that high-power microwave tubes arc now 
available, let us now see what the antenna spe¬ 
cialists accomplished during 1937 in adding fur¬ 
ther economy and efficiency to operation in the 
higher-frequency brackets, 

STEERABLE SHORT-WAVE ANTENNA 
COMPENSATES FADING 

One of the most amazing developments in the 
field of short-wave reception is a new trick 
antenna designed by H. T. Friis and C. B. 
Feldman of the Bell Telephone Laboratories. 
We have known for a long time: the mote or 
less directional effect of the customary short¬ 
wave antenna is the indirect cause of fading (as 
perceived at the receiver). The actual reason is 
of course the steadily varying angle of reflection 
at which short waves approach the antenna of 
the receiving station. 

Since we have no means to force the short 
waves to arrive at a uniform angle the Bell 
engineers decided to try the next best thing, 
namely, a system of adjustable antennas. The 
first installation of this type is now in operation 
at the transatlantic receiving station at Holnidel, 
N. J. See Fig. 2D, 

Those of us who have visited a commercial sta¬ 
tion will probably recall that the antennas u.sed 
are often of considerable length. The new an¬ 
tenna system used at Holmdel consists of S 
separate antenna units, and has a total length 
of ^-mile; this of course precludes even the 
mere thought of moving such giants in order 
to adjust them to the steadily varying angle at 
which short waves arrive. 

How the Trick is Accomplished. Nevertheless, 
the Bell people have accomplished the trick! In¬ 
stead of adjusting the ’’pick-up angle” (azimuthal 
directivity) of the antennas (which, for the 
reason.s mentioned above, is impossible) they use 
an ingenious system of ‘antenna-tappers,” by 
which they obtain access to the antenna output 


Dealer Price.S19.80 

Model 431 same as 430, except has 
Readrite (GOOD-BAD) Meter. 
Dealer Price.S15.90 

A MODIFIED EMISSION-TYPE 
TESTER....APPROVED CIRCUIT 



READRITE METER WORKS 
116 Colleqe Avs.. Bluffton. Ohio 

send me ojoro complete Information 
on Model 430; 


Addresa 


• . State 


See Your Jobber 


- Write for Catalog 
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Fig. 3. Block diagram of 
the experimental MUSA 
receiver. One group of 
the phase shifters (ex¬ 
treme right) continuously 
explore tor angle of ar¬ 
riving wave; the two 
others set accordingly, 
feed their outputs to con¬ 
ventional radio receivers 
with common gain con¬ 
trol. A cathode-ray tube 
displays output waveform 
of either phasing group- 
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Fig. 4. Of numerous 
phase-shifting methods 
this one is chosen for the 
18 circuits (3 branches, 
6 antennas) of the MUSA 
system. Voltages of op¬ 
posite phase connect to 
adjacent stators of a 
special variable conden¬ 
ser; the quadrature 
rotors, ganged, mount as 
shown. 
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voltages of all 6 anteanaa. The output of all 
antennas is mixed into 1, channel (see Fig. 3), 
but since each of the 6 voltages has a diiferent 
phase it is neceasar>’ to synchronize their phases 
before mixing them. This is accomplished by 
means of rotating phase-shifters. 

It all sounds very simple, when described in 
this breezy manner, but now let's look at the 
block diagram. Fig. 4 ! You see ?—there is no 
chance, at least at present, of applying this won¬ 
derful antifading remedy to any but commer¬ 
cial receiving stations. (Bell engineers call thfa 
the MUSA or “Multiple-Unit Steerable Antenna” 
system.— Kditor) 

Closely linked to the subject of antennas is 
that of feeders, and now, let us see how a prob¬ 
lem in this field (but not related to the pre¬ 
viously-discussed problems of commercial trans¬ 
atlantic stations) was solved, in 1937. 

Pipeline Used as Ultra-Shortwave Feeder, The 
General Electric Co., which during the last few 
years has installed a great many communications 
systems for police headquarters, was recentb' 
confronted with a problem for which no satis¬ 
factory solution was known so far. Because of 
the restricted space at one middle-Wes tern police 
headquarters the transmitting as well as the 
receiving system for simultaneoits duplex opera¬ 
tion had to be operated from one and the same 
antenna, and this without any interference be¬ 
tween transmitter and receiver. 

Considering the fact that the output power of 
the transmitter was 150 W. (frequency range 
30-42 megacycles), one can easily understand 
the headache of the G.E. engineers, who tried 
to solve the problem by means of conventional 
filter circuits consisting of coils and condensers. 
Finally Mr. L. M. Leeds of the G.E. Research 
Laboratories found a way which is worthy to 
be listed among the most interesting design 
tricks applied in the last few years in short¬ 
wave communication. 

Instead of using a filter circuit of customary 
design he connected the antenna with the trans¬ 
mitter, and respectively with the receiver, by 
means of a concentric transmission line. This 
line, however—unlike previous concentric types 
—was so dimensioned as to operate as a narrow- 
band or peak-elimination filter. 

The ultimate trick which made this filter effect 
possible was the utilization of an electrical 
phenomenon known to engineers by the name of 
“standing waves” on concentric transmission 
lines. The new filter is so effective and simple, 
that its general application will probably become 
as common as the use of radio tubes is today. 

And so with these few remarks we close our 
resume of short-wave activities during 1937. Space 
limitations made it necessary to discuss only a 
few of the more outstanding developments ; and 
none of the many, less spectacular (but perhaps 
equally as important) ones. 


ANSWERS TO QUESTIONS ON 
PAGE 42r>—EXPERIMENT NO. 4 

(1) A wavemetcr measures the frequency of a 
radio toave, 

(2) A high-frequency radio station is classed 
as a ehort-ioave etafion. 

(3) A Wave Generator sends out a radio- 
frtipiency toave. 

(4) Tuning the wavemeter to resonance is 
accomplished by varying the capacity of a con¬ 
denser. 

(6) A frequency of 1,500,000 cycles is 1,500 
Lilocucles. 


NEW “CONTACT MIKE” USE 



T TirE Radio 
Parts Show in 
; York, recent- 
it was shown 
an entire 
rchestra could 
bably be ar- 
to play 
n in a boiler 
tory without 
audience hcar- 
anything but 
music! One 
nstrument. the 
ukelele, used in 
is shown at 
left: its Amperite 
ontact micro¬ 
phone (arrow), 
and sound system 
(not shown) did 
the trick. 
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ALLIID 

RADIO'S NEWEST FEAniRES 
AT LOWEST PRICES! 

ALLIED leads again in value with 61 
new Knight Radios combining radios 
newest features at the season s low«t 
prices! Advanced R.C.A, and Hazeltine 
licensed circuits, with Electric Pusn- 
ilutton Tuning—a station a second, 
Select-0-Matic Dials, the Electric Eye 
Automatic Frequency Control. Full 
Voice Speakers- broadcast Studio tone 
quality, world-wide range—all these fea¬ 
tures and many others at prices that 
challenge the industry. From 5 to 16 - 
tube models—for AC, AC-DC, 6-volt, 

32-volt, buttery and auto operation, 
ALLIED’S volume and low distribution 
costs make Knight radios greatest 
values, offering biggest profits for you. 

See all models in ALLIED S great 1938 
Catalog— 



JHERE'S YOUR STATION 




KNIGHT 6-TUBE 
Pusli-Botton Tuning 
3 Bands. ONLY ... 


EVERYTHING IN RADIO AT LOWEST PRICES! 

Whether you’re a Dealer, Service Man, Sound Spe¬ 
cialist or Amateur-Experimenter, you need AL¬ 
LIED’S 1938 Catalog. It brings you everything you 
need in one great book Parts, Kits. Sound. Ama*- 
teur, Test Equipment, books, tools, tool-kits—every 
radio requirement spread before 
your eyes. ALLIED’S complete 
stocks and fast service save you 
time—ALLIED'S low prices save 
you money. Senrl coupon today for 
free copy of ALLIED’S 1938 Cata¬ 
log—radio’s complete supply guide! 


ALLIED’S CataioE 

Ijja 

offers over 12.000 


parts—B uilder'$ 

■ 1 

Kits I Write for 

^ \ 

free Parts Lists)— 


Sound System?. 


Amateur Roar. Test 

; \ 

Equipment,—All at 


ItAvest Dr Ice?. 



i 


Free 

° -a r- 



ALLIED RADIO CORR 

833W. JAtKSON BlVD., CHICAGO 
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It will be the talk of the radio 
industry ... it will keep you awake 
iiiplil after iiighi . . . you’ll proh- 
ahly go w’itlioui breakfast, too . . . 
youTl miss a good movie or two 
. . . vour best friend won’t see you 

... IT \XILL HE THE GREAT- 

est \chievement in radio 

MAG VZINE HISTORY. Tell your 
newfidealer to reserue a copy of 
March, 1938, RADIOCRAFT for 


Give Helpful Book s for Xmas /- 

-- ^ 


RADIO ELECTRICITY 

g% # At Stnftionmtly 

Books tomf g>Ri€es 


Latest icrlinlcal 


nationally known aulhoritloa. 
popular size bookH, Cry«iol-cipar 
pRCplanallortB. Profusely Illustrated. 



-■RCplnL- 

Most outsiandtni: book values 
In Atnertes! 

How To Build ExP. Laby. - 

Bench • 20c 

Cxper. With ilO-V. Electrical Arc* 23c 
Motor Transformer Experiments . .2Sc 

Radio Experimental Manual . 30c 

Electrical Experiment M.mual . . . . 3Sc 
Starting An Electric Repair Shop .3Sc 
Etectrical— Radio Dictionary, condensed 
elfM:tricai education. Newest, most 
complete at the price. Explains 676 

terms. 217 ill . .A®C 

Fault Location. Adjustment and Align¬ 
ment of Radio*. Equip* you to 
service your own or for others 65e 
Characteristics and Trouble Analysis 
of Aacllo Anpar.itu*. Every radio.man 
.and technician need* this book .75c 
Radio Servicing Instructions. Circuits. 

data, operating instructions, etc. 

Two volume*. 222 ill. Both for. .... 

Short Course in Mathematics. Two 
logarithms, clear, com^late. Both for 
Short Coursa in Electricity and Radio. 

Newest, most cohiplete. Both for, 

CbmpUta Radio-Kl9«trical Library, aii tS e, OQ 
book*, Ane Xmas ai/t. postpaid, only . . . 

ELECTRONIC PUB. CO., Box 323-R. Lincoln. Nobr. 


MAILED 

postpaid! 

Send cash, check 
or .stamps. Or, 
books malted 
C. O. D. ORDER 
N O VV or send 
card for Free 
Folder doscrlblnc 
full line of Low 
Priced Books? _ 

. -gwe 

vol., fraction* to 
. SI.OS 

ilia. Newest, most compTete. Both for. . .. Sl-AS 
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Mr. J. A. CAMPBELL 

of Scranton, Pa., says: 

... .we con«i<Ier QUALITY of piirts 
a major essential .... and am con¬ 
sistently 100% Ceiitralah. 

Boy! .... wluii a hootst for Old Man 
Ceiitralah. But. then .... that’s the 
reward for trying to 
‘'make a better mouse- 
tra() than otir tieigh- 
hor.” No womler the 
radiomen have been 
making a Iieaten path 
to oiir door. 

Get the J937 Volume 
Control Guide 

Cen^alab 

MILWAUKEE^’^^WiRr'nisjsiN 



WISCONSIN 


BRITISH CENTRALAB. LTD. 
Canterbury Rd., Kilbuurn 
London N.W. 6. E.igland 

FRENCH CENTRALAB CO. 
118 Avenue Ledru-Rollln Paris XI 


Save Money 
everything 



The New 

baDgaim 


Tour G u i d e to 
Hundreds of Out¬ 
standing Values. 


p* Write today for this 
hUhV outstanding new 
I llbk Bargain Bulletin — 
there is no obligation on your part. 
High quality merchandise at sensa¬ 
tionally low prices! Radio Sets. 
Parts, Sporting Goods, Watches, 
Clocks, Typewriters, Cameras, Nov¬ 
elties and many other items at real 
savings to you. Fair Dealing — Prompt 
and Courteous Service, always. Send 
for your Free Bargain Bulletin 
now', try us, and be convinced of 
our superior values and service. 


RADIO CIRCULAR CO., INC, 

DEPARTMENT RC 

9f5 Broadway New York, N. Y, 


Radio.CRAFT for January, irjb 

"SNOW STATIC" BEING BEATEN 
BY "FLYING LABORATORY" 

(Continued jrotn paqr 413) 


There nr© two solution£ opeo : |1> reduce the 
ability of the plane to g.-ither or irenerate charges ; 
nnd (2), admit that the plane cannot be pre¬ 
vented from gathering chargee and work out a 
means for discharging it which will not cause 
rmlio interference. 

The second sulution oifcrcHl the best possi- 
bilitiA^ although several plans for accomplishing 
the first will shortly be teste<l. It is probable 
that a partial solution of both will eventually 
be used. 

SUPPRESSOR RESISTORS HELP REDUCE 
STATIC EFFECTS 

A study of the noise indicates that it has a 
very short wavelength and that its attenuation 
with distance is rapid. The field pattern caused 
by a point in the corona at the rear of the air¬ 
plane is shown in Fig, 1. Note how the area of 
interference proiluction is continuous with the 
trailing edges of the airplane. When a resistor 
wan added in aeries with the point the inter-- 
ferenee was materiafl// reduced by a change in 
the noise fiehl pattern to a location in the rear 
of the airplane unti comparatively isolated from 
it, as illustrated in the lower portion of the dia¬ 
gram. Curves run on resistors indicate that at 
least 100.000 ohms and in some co.'^es up to 10 
megohms are necessary. Moving the point away 
from the plane takes advantage of the rapid 
attenuation and gives u better pattern. 

This indicated that :i trailing Alischarr'ing point 
as far as possible behind the plane with sui;able 
suppressor resistors had possibilities for dis¬ 
charging the plane. Up to 1 milliampere dis¬ 
charge at 60 ft. could be obtained with 100.000 
V. without disturbance in the radio set using the 
regular antenna. A 25 microampere di.scharge 
from a point without suppressors 2 ft. from the 
plane prevented radio reception ! 

Since the mechanical troubles of n trailing 
wire are not desirable a second version of this 
idea was tried. Hero a series of 17 3-ft., 3/1.000- 
in. dia. wires having a 5-megohm resistor in 
each was attached to suitable points on the wing 
and tail surfaces. Test iHghts of these dis hargers 
are still in progress. Results in the air have 
verified the test made on the ground. The sinrrle 
trailing wire appears superior to the individual 
short wires though tests are not yet conclusive. 
The dischargers are still considerably short of a 
commercial cure and to diite will only clear up 
radio range reception in about 15 per cent of 
the conditions encountered. Apparently the rate 
of discharge is not yet fast enough when the 
plane enters areas where the water iiarticles 
have too high a potential. Although this system 
is not yet commercially practical, we feel t/iat 
it is the first step on the road to a final solution, 

ANTI-STATIC AIRCRAFT ANTENNAS 

Our antenna tests indicate that snow-static 
interference is considerably worse at the rear 
than at the front of a plane. When the snow- 
static noise was of average strength, the loop 
located in the tear drop housing and the loop on 
the belly were both rotated and indicated that 
the source of maximum disturbance was toward 
the rear of the plane. When the static became 
extreme, rotating the loops indicated static in 
all directions. Probably corona had started on 
the wing tip.s and propellers in conditions of 
severe static. 

Tn mild snow-static when beacon reception on 
the "V” antenna was normal, the 2 rear beacon 
antenneus were so noisy that no beacon recep¬ 
tion was possible. The vertical rear antenna had 
a 25 to 1 better signal pick-up due to polariza¬ 
tion of the range signals, but the snow-slatic 
pick-up was aliotit the same on either. Both 
rear beacon antennas were about the same 
length and spacing from the fuselage. We con¬ 
cluded that the snow-static interference radiation 
was not normally polarized. 

Although the lO ft. top antenna was far 
superior to the lower “V" antenna, from a signal 
pick-up standpoint, in snow-static the **V” 
antenna would pick up 5,000 kc. short-wave sUt- 
tion.s 1.000 miles away when they were unread¬ 
able on the top antenna. 

Although we did not teat a trailing wire as 
an antenna, we did conclude from our study that 
it should be aliout the worst form of antenna 
for reception in nnow-static. It would carry as 
high as 2 milliamperes of discharge current in 


vigorous “warm front' conditions. The static 
leak connected across the input of the average 
receiver is about V^j'«iegohm ; with a 2 ma. 
peak current the voltage drop Jieross the antenna 
input circuit of the receiver could be 1,000 V. 
The noise modulation on this D.C. voltage would 
l)e less than I'/c, or only a few volts of random 
A.C. 

During the tests w'e reeled out 160 ft. of steel 
No. 14 B. & S. stranded aircraft cable. It had 
no resistance suppressors in it and did not 
increase or decrease snow-sUitic on the beacon 
frciueiicies. The short-wave receiver, however, 
was tuned to a 60 meter wavelength, hence, the 
150 ft. cable plus the 66 ft. Plane length was 
more than one wavelength long. Reeling the 
edible in and out gave 2 nodes of maximum snow- 
static and 2 nodes of minimum snow-static. The 
minimum, however, was not suflicientiy low to 
materially aid reception. 

INSULATED ANTENNAS 

At the time we began our tests there were 
some snow-static theories which presumed that 
the noise was due to charged particles striking 
the antenna. To check this, a special pair of 
rod antennas were constructed. These were 
hollow. 1 in. dia. tubes of bakelite ami the other 
of aluminum. The single wire antenna was held 
in the center of these tubes by insulating discs 
and the lead-in completely enclosed in iiietal 
tubing. With this arrangement no particle of 
any kind could strike the unteiina itself. The 
uluniinum tube was groundetl to the plane at 
3 points with 1/10-nicg. resistors. The bakelite 
tube was painted with a solution of airplane 
dope and graphite so that its entiie surface was 
a 10.000-ohm rer^istance leak to tlie plane. Good 
beacon reception was obtained on either antenna, 
but they gave no advantage over the regular 
No. 14 hare copper wire antenna ex postal to the 
.snow and rain particles. We concluded that the 
impinging particles were not sources of noise, 
or that the corona noi.se was so great that the 
impinging particle noLse was obscured. 

In conditions when the plane is highly charged 
and corona appears as St. Elmos’ Fire at the 
propeller tips, the regular bare No. 14 antenna 
wires must also go into corona. Since the wires 
have a small diameter they might dLschatge to 
the atmosphere sooner than other points on the 
plane. To test this, the "V beacon antenna was 
replaced with wires having a diameter from 
3/1.000-in. up to 1 in. dia. tubing. As the dia¬ 
meter increased, the reception improved and the 
outgoing corona current decrea.se<l. The curves 
indicate, however, that oiil^ a very small ad¬ 
vantage would be gained by increiusing the pres¬ 
ent wire diameter from No. 14 to No. 10. 

It is of materiiil importance to reduce all 
sharp points su.h as cotter keys on atitenna fit¬ 
tings, and to generally round off alt rough edges 
on antenna structures. 



Fiq. I. ReJhtors femovo noise-field from plane. 
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•Model 1125-A 
VOLT-OHM- 
MILLIAMMETER 

• Model 1151 
ALL-WAVE 
OSCILLATOR 

• 1166-A Free 
Point Auxiliary 
SET TESTER 

1938 Models hnve 
Ktched Panels and Kx- 
tensive Circuit Kevl- 
aions. 

OTHER MODELS 
IN THIS SERIES 
INCLUDE BOTH 
SINGLE AND DOUBLE 
UNIT TESTERS. 


An Outstanding 
Triplett Value... 

Equipped with plug-in type copper oxide rec- 
tiher for A.C. readings. Easily renewed if 
accidentally burned out. 

Model 1 181-E is an ultra compact portable 
laboratory. Free Point Tester is mounted in 
the removable cover as shown. Compact oak 
case when closed measures 16^” x x 

Free Point Tester Model 1 166-A meas¬ 
ures voltages, currents, resistances, and con¬ 
tinuities without removing radio chassis from 
cabinet. All Wave Oscillator Model 1151 
covers frequencies from 110 K.C. to 18 
Megacycles. Fractional frequencies cov¬ 
ered by accurately divided scale. Battery 
operated. 

Volt-Ohm-Milliammetor Model 1125-A provides 
A.C. and D.C. voltapro readings 0-15-75-150-750 
at 1,000 ohms per volt. D.C. M.A. 1.6-15-150. A.C. 

M.A. 15-150; Ohmmeter scales 0-1500 Ohms, 1.5 
and 3 Megohms. Selector 

switch for all readings. nSl-K complete 


In 

Compact 

Portable 




Batteries included. 
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PjUjcmofK 


ELECTRICAL 


abov 

necessary batteries and acces¬ 
sories . . . DEALER NET . 
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$ 4^83 


ir 
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The Triplett 
161 Harmon 

Electrical Instrument Co. 
Drive, flluffton, Ohio 
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HORIZONTAL AND VERTICAL DIPOLES 

A pair of horizontal and vertical dipole 
antennas was tried on the ground with the 
100,000 V. charging equipment. They were tuned 
and coupled to the receiver by means of an elec- 
troataticuily shielded antenna transformer. Al¬ 
though they gave a definite improvement oyer 
corona sbitic as compai-ed to a single bare wire, 
their signal pick-up was too poor for practical 
aircraft use. Resonating the aluminum tube 
antenna pre\‘iously discussed, gave some gain 
against corona static, but not enough to warrant 
its use. Under the same conditions, a receiver 
having a high-impedance antenna coupling sys¬ 
tem was compared with another receiver having 
a iow-impedance antenna coupling system. The 
corona static to signal ratio was practically 
Identical on both receivers. 

The metallically covered loop antennas gave the 
following advantages over the regular bare wire 
beacon antennas: 

(1) The advantage varies with the intensity 
of the corona discharge. 

(2) In mild snow-sUitic the ailvantagc ns 
measured by U.M.S. .static output of the 
receiver may be 20 or 30 to 1. 

(3) In heavy snow-static the advantage drops 
to 6 or 10 to 1. 

(4) In ver>* heavy snow-static no range recep¬ 
tion can be heard on any loop antenna 
even when flying within 2 or 3 miles of 
the range station. 

On one test trip in a Pacific tropical-marine, 
warm air mass front no range reception was 
passible when any of the anti-static loops were 
used for a period of 25 minutes. Had we remained 
in this air mass layer we could have been without 
range reception for several hours, since the 
front was parallel to the airway. With the 
assistance of our meteorologists such conditions 
can normally be avoided, and this particular 
flight represents an extreme case. It does appear, 
however, that the anti-static loops must be 
coordinated with discharging systems and 
meteorological guidance if a complete solution is 
to be obtained. 


It seems that the advantage of the metallically 
shielded loops lies in their metal covering. An 
experimental, wooden nose was installed on the 
plane, and covered with copper foil. The foil 
was cut at suitable points to make a Faraday 
shield. An unshielded loop in this nose gave prac¬ 
tically the same results as the loops with the 
metal immediately surrounding the wire. The 
loop in the tear drop housing gave practically 
the same results ns the nose ring or metallically 
covered loop on the plane belly. The no^e ring 
loop w*as usually about 5 per cent better than 
the loop on the plane belly, probably because it 
was farther forward. A low-impedance metallic 
loop with an impedance-matching network gave 
the same results as a high impedance of the 
same metallically covered construction. The 
wooden nose without cooper foil was paintetl 
with a mixture of dope and graphite so that it 
had an average resistance of 20,000 ohms to the 
plane structure. Signal pick-up droppe<l about 
15 per cent for loops inside this nose. No change 
in snow-static advantage occurred. An unshielded 
loop in this nose sufTcred from snow-static, 
while a metallically covered loop in the same 
place gave the usual advantage. Position about 
the nose of the plane seemed to have very little 
bearing on the snow-static effects. 

MISCELLANEOUS SOURCES OF STATIC 

Any insulated surfaces such as windshield, 
de-icers and non-mctallic loop housings can 
charge up with respect to the plane. When the 
charge on them becomes high and the plane sud¬ 
denly flies into a higher or lower charged cloud 
area, these insulatetl surfaces will spark to the 
plane structure. Painting the loop housing with 
dope and graphite stops this source of noise. 
If, however, the plane flics through an icing 
area, an ice cap will form on lop of the graphite 
paint. This ice cap is an insulator which charges 
up and sparks over in the same manner as the 
insulated surface. Thus in ice. the special paint 
doe.s not accomplish its purpose. The answer is 
to streamline loop housings so that ice does not 
form. 

For some time we have been using bnkelitc 
stubs instead of the egg-tyi>c insulators on trans- 

Pleasc Say That You Saw It in Radio-Craft 


mitting antennas to avoid ice troubles. These 
stubs have always followed the usual streamline 
form with the blunt forward edge and taperinR 
rear edge. They also gather a thick layer of ic^ 
qn the blunt forward edge. As a result of our 
loop housing work, we are now constructing 
stubs with a sharp front edge, which should 
Completely and finally solve the antenna icing 
problem. 

During the course of our flights we found 
that the bonding on One of the ring cowls had 
broken. This ring cowl, resting on leather patls. 
charged tip in snow-static and sparked over at 
regular intervals. In average charged clouds, 
this .‘^parking caused a headphone noise sound¬ 
ing like pebbles falling in a metal pail. Any 
other exposed metal parts on a plane which are 
not bonded would cause a similar noise. The first 
steps toward improving plane reception in snow’- 
static should include a thorough inspection of 
all bonding. 

Our work with the loops gave rise to con¬ 
siderable speculation as to why a shieldetl loop 
attenuated the corona radiation and an un¬ 
shielded loop did not. Four theories have been 
advanced, but none have been carrietl far 
enough to date to warrant discussion here. All, 
however, must consider that the \\ave front of 
the interference is exceedingly steep as com¬ 
pared to that of the beacon signal. Dr. O'Day is 
working on a mathematical approach to the 
problem, which we hope will clear up this 
peculiarity. Once it is understood, the way may 
be open to a new type of antenna which does 
not have the disadvantages of the loop. 

The loop tyjie of beacon antenna has no cone 
of silence, and is practically “unflyablo” when 
w'ithin 6 miles of a loop-type DOC radio range. 
To Overcome this, we might assume that we can 
always change over to the regular antenna when 
close to the station so that a normal cone of 
silence can In? Obtained. It is assumed that the 
range signal will override the snow-static when 
close in. Actually, however, we have records of 
a number of ca.ses where the static directly over 
the range station was strong enough to make 
changing over impossible since even the loop 
Continued on page 444) 
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That the Sun moves 
north as men travel 
south, until finally it 
shines continuously 
in the north. 

For 1,500 years men 
laughed at the **gullibih 
Ity” of the ancients, until, 
by sailing past the E<{uator, 
Europeans of the Middle Ages 
DISCOVERED vhat the Eg>'piians KNEW thousands of 
years before. 
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Suppressed Knowledge of Ancient Sages 

—lost to the worlil for 3,000 years, but presersed by the FEW 
who could appreciate and itsc it — is available to you, through 
associ.aiion with the Rosicriicians. Tlietr imit^ue and success* 
ful methods of mastering life's prublerm ami developing 
Personal Power are even more effective today. Try their for* 
mulas on your own personal and practical problems. 

Successful ? — Happy? 

Have >’ou realized the highest possibilities of which you arc 
capable? Are you going tlirough life ulth your greatest assets 
—social, business, intellectual —locl<ed in a chest, without 
looking for the key? 

5end for <i Free Copy of *‘The Secret Heritage.” It may 
open up a new world of personal satisfaction and practical 
achievement; it might have a 5nirf/M»g effect upon yot<r oi»n 
future. It is sent free to the serious. Address Scribe E.Z.J. 


^.ROSICRUCIANS 

AMORC 

San Jose California 

(Not ct rcUglous orgonlzaticn) 


tjOUX 

TODA\ 



Do You Like 

RADIO 

TELEVISION, 
SOUND & ELECTRICITY 

You lu^n who wan* to know iht true faers 
^boul emplovincni opportuniliet and re* 

3 uirem<rnTt in t^dio and rclitod industries 
lould have Narional’s new book—40 pjges 
of Infornution and {Ilustrations. 

NATIONAL SCHOOLS 


NATIONAL SCHOOLS 

Dcpt.IlC-l, -KXX) So. Fijiueroa Street, Los Angeles, Calif. 
Please Send Free Book 

NAME AGE 

ADORES! 

CJTY STATE } 


BOY! THIS MAKES RADIO 

repairing a cinch 


RADI O KINK-AIDS 

Fracticat Repairs for 

3,000 RECEIVERS 
Over 3.000 fled and 
Indrued service kinks 
to repair rho«e hard- 
lo-fik home and auto 
radios. ]usi pull out 
ihc card correspond¬ 
ing to the'name and model of the 
»ei you are repairing, and there 
you haw* listed the service 
troubles found In that radio and 
bow lo hi them. 

CpCC WRITE fOK BUILITIN RC-I 
and SAKPU CARDS 


OHLV 

»IV 




AKRAD PRODUCTS CO. 

3SZ WDDSttr Avd. Akr«D, 0 , 


Tcnr oul tnin .net, w nu- 1 • itir V,: tie aii<l A<1>lrcMU In Uio 
manrtn, mail ant wo will nenrl ouLtiL uL onCe. 


HOW TO CONDUCT A SOUND-ON-FILM 
RECORDING STUDIO 

{COfnlinttcd /row pofft 415) 


room will brinj^ eomplicatioiLs due to t*>ww»ive 
reverberation unless .'idoiiuate ]>rccautions were 
taken and wouhl be unnece.s.sary for mo.st pur¬ 
poses. At one end of the rorjtn are built 2 booths, 
each about 1 by 7 ft. The.se booths are covered 
with auund-absorbeiit material with the exception 
that in the doors (t'acinir the etudio) each has 
a glass window 2 ft. square at eye-level. 

One booth is for the catnera^man and his 
camera, while the other houses the recordigt 
and the recording apparatas. Hoth technicians 
can thus w’atch the scene as it takes place and 
no iiub»e from the motors iir the l>ooth can Ih* 
heard outside. 

REHEARSALS 

Many rehearsals are often necessary before the 
scene begins. Unlike in radio broadcasting, the 
actors must not only be thoroughly familiar 
with their actions but must read the lines from 
memory. During the rehearsals, the monitor at 
the recording equipment listens-in and may 
direct a change in microphone placement or ;i 
slight change in the position of the various props 
(properties — tables, chairs, to obtain the 

clearest sound. 

The retotxling engineer ha» under his control 
a switch for turning on re<l lights in the studio 
and the bcoth.s. When the scene is aliout to begin 
these lights are turned on as a warning for 
silence. The reemdist then pres.si’s the switch 
which turns on both his recorder and the Ciiniera 
simultuncoiHly. 

The C!ap*S(it'k. \n a.ssistaiit nosv steiis inti* 
the camera lieM bolding up a elap-stiek. Tbi-s 
consists of 2 metal plates hiiigeil together wi.h 
room on the faces for the numlier of the scene 
and any otfier information iicodcd later in cut¬ 
ting. This information is photogniphed by the 
camera. The assistant now close.s the clap-stick 
sharply causing a loud noise, and a - soon as he 
has stepped out of the camera field the shooting 
of the scene begins. The above i>r«cei!ure is 
neces.sary to synchronize the film. The frame on 
the picture negative showing the 2 meUd plates 
just closing took place at the instant tlict the 
loud noise caused a heavy overmodidation on the 
track. Since synch ihhicus motors are use*! .ind 
since the sUirt of the films is known, the sound 
and picture will now match thioughont 

their length. 

MONITORING 

There are 3 main pieces of eutiipmeiit <1) 
me twwer auppiy, (2) the amplifier, ana (3) trie 
recorder (sec the photographs on pg. 4J5). Oti 
the ainplifier panel are 3 major controls. The 
left-hand one (A) is the volume control for the 
non-sync, input (phonograph pickup) ; the 
center one (H) is the vulume contmi for the 
microphone; the third (C) is muster control for 
the other two. All controls are of the coiistant- 
impe<]ancc type. At the left side of tlie pane) 
is an iincalibraled dial (D) to adjust the re- 
cui'ling bulb intensity. This bulb is located in the 
galvanometer unit. Below this control is the 
head-set jack (E). 

The meter in the center is used both as a 
/< vel indicator and as a current meter for the 
recording bulb. When the huttfin below it is 
depressed it reails on ampere scale, otherwise it 
reads in decihelo to measure the modulation. Full 
modulation indicated when the needle swings 
to 3 decibels on the peaks. A switch at the right 
side of the panel can be used to change-over from 
voi e to music recc*rdinjrs. 

There are 4 special type sockets at the lop of 
the panel. Left to right, the 1st (F) is marked 
•’power” and connects to the iKJwer supply. The 
2nd (G) is connected to the galvanometer socket 
in the recorder. It supplies the modulated output, 
the D.C. for the recording lamp and the field 
current for the electromagnets. The 3(‘d socket 
(H) is use<l for noti-sync. input (phono). The 
lust socket (I) i.s for microphone Mum pick-up 
is minimizeil liy the separation of power supply 
and amplifier into 2 units. 

It is the duty of the monitor to watch the 
decibel meter to keep the fiv**rage modulation at 
high level. This is 8imil:;r to radio broadcasting- 
Also it is necessary that he note as often as 
j>ossib]e that the bulb has not burned out, other¬ 
wise many scenes may have to be done over. 

PROCESSING 

When the recording is completed, the 2 films 
are taken from their respective magazines in a 


dark room and sent to the laboratory for 
processing. A difTerent developer is used for 
each. The films are then ready for the “cutting” 
room where scenes may be shortened, eliminatcii 
or a change ma<le in their continuity. Each 
change made in the picture negative calls for 
an exact and corresponding change in the nega¬ 
tive of the sound, otherwise the synchronization 
will be lost. 

In splicing film the ordinary splice will not 
do since it causes a sharp break in the light 
beam falling on the photoelectric cell and a loud 
noise. Therefore, n special punch called a 
“bloiiper” is used. This punches out a section of 
the track where the splice is made. The punched- 
out se.tion is in the shape of a triangle so that 
the beam of light in the projector will now bo 
interrupted gradually and no sound will result. 

The picture is now ready for printing, that Is 
the finished positive is to be made. The picture 
is printed first, the track section being mas/ced 
off ill the printer; and then the sound is put 
on, the picture part being ntaske<l ofT. The start 
of the sound, however, is printed 10% frahies or 
14.1 ins. AHEAD of the start of the picture. 
The reason for this is that in projecting it is 
naturally impos.sible for the 2 apertures to be 
in the same place on the projector. It is neces¬ 
sary for the print to he run through one aperture 
and then pass through the other. The sLindard 
adapted has been to place the sound aperture 
14.4 ins. ahviid (in the direction of the film 
travel) of the nicUire aperture. The sound film 
is now ready for run-eff. 

MAINTENANCE OF EQUIPMENT 

It is esaontini that the cinnpment l>e kept in 
rirst-Ll;u« condition r.t a.l times. The apparatus 
is subject to use at a few minutes’ notice so 
that tubes, niot*>rs, etc., must bo kept inspected 
frequently. 

This particular culftt is sometimes used in a 
D.C. district in the heart of Eoston so that a 
mi tor-generator «et f r supplying A.C. 60-cycle 
Current must be used. A 4-terminal starter is 
used for the niofor. The Ujlal A.C. used by both 
synchram iis motors, amplifier, etc., is about 8 A. 
An e.s,sential paii; of the e*mipment is a fre¬ 
quency meter to measure the line input fre¬ 
quency. \ reed type is u.scd for the purpose. 
For possible servicing and repair work on the 
amplifier, power supply and general equipment, 
an analyzer is always kept i:i the booth. 

A complete diagram covering both amplifier 
and power supply is .shown in Fig. 1. Only the 
highest grade parts can bo u.sed in such a sys¬ 
tem due to the exceptionally low powers dealt 
with. Four lul>cs are used in the amplifying sys¬ 
tem ; and 2 rectifiers are a part of the power 
supply. The 84 supplies high voltage for the 
various tubes, while the EL-22, a high-current 
rectifier, supplies 6 V. for the recording bulb, 
field magnet* and also the filament voltage for 
the first 76 tube. Very low hum output results 
from the D.C. power on its filament. 

The 2 input sockets are sliown at the left. The 
microphone input is applied at the control-grid 



The “ctap-stick” which the assistant is holding in 
the camera field is a device which is mighty useful 
in the subsequent editing, cutting, and synchroniza¬ 
tion of the ''talkie''. 
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of the first tube through u transformer, while 
the non-sync, input is sent only through the 
la.st 3 tube». 

The microphone u.-^ed U u W.E.-h30-A type 
dynamic. The output w exceedingly low, having 
an average of only 10-“ watts, UecaurtC of this 
the connecting cables nnist be shielded fi\)m all 
possible sources of induction and the shielding 
grounded. Also the impedance, approximately 30 
ohm,s, should be matched for best quality ^and 
to prevent loss of energy. Lately, W.E. develoj>ed 
a non-directional battle to be used with this 
microphone. 

To keep the high-frequency response up, so 
necessary with sound-On-lUm, tiiualizcrs are in¬ 
serted in the ciicuit. The last tube is a <)E6, com- 
po.sed of 2 triodes. They are connected in push- 
pull to eliminate 2nd-harmouics. The output is 
transformer-coupled, the impedance of the 
bccondary being approximately r»0 ohms to 
match the galvanometer winding. The master 
volume control is indicatetl in the input circuit 
to the 2nd type 70 lube, while the other 2 are 
connected just ahead of the transformer, coupled 
to the 6C6 inj)ut. 

The diagram of the mixer circuit and the 
equalizer circuit indicated in Fig. 1 are shown 
in Fig. 5. The words "note (x)’* and "note (g>)”. 
code words used by the manufacturer, denote 
(respectively) an vuualizvr and a hiyh-jxisa jUter* 

The Equalizer. The equalizer placed after the 
70 is use<l for the purpose of emphasizing the 
high frequencies at the expen.sc of the lower ones. 
It is the usual communications type of equalizer. 
(See Fig. 6A.) The assembly, L/C. i.s tuned to 
approximately 6,000 cycles and otters high im¬ 
pedance to fre<|uencies at about this range. The 
resistance, R, in series with this circuit is for 
the puri>ose of ttaltening out the curve of fre¬ 
quencies passed on. Systems for aiding the high 
frequencio are necessary with souiid-on-lllm 


^PADi 



—MIXER and 
Q EQUAUZER-^ 


100— ipoo^. 6.000-^ anoCh 

CURVE a WITHOUT Ea 
CURVE b WITH EQ 


1C 


LC TO RESONATE about 
100-ANO bypass low PREa. 


ih'- 


too- 


toocK aooo- aooo- 


a WITHOUT Filter 
b WITH FILTER. 

>0UTPLfT TO GALVANO. 


Fig. 5. Circuit details of (A) ’’mixer" and "note 
(xj" (high-pass filter), and (B) "note (<p)" 
(low-pass filter), in Fig. 4, 


installations since in reproducing there is always 
a tendency to lose them. In other words, since 
freiiuencies in the neighborhood of 7.500 cycles 
and up result in extremely thin lines on the film 
it becomes ditticuJt to record them. Also, for the 
same volume, a high note means that the 
galvanometer must move back and forth faster 
than for a low note. If it were possible to move 
the film post the slit faster in recording and 
reproducing then, of course, a still greater range 
of high frequencies would be available, and so 
on. For iimtance. in Id mm. rccorttinff. since the 
film travels 2/5 of the 35 mm. speed, tke high 
frequencies snfftir even more and still greater 
precautions mast ftc ta/^en ij t/ood qunlitf/ is 
wanted. It is necessary, then, that an amplifier 
for sound-on-lilni u.se mu.st always overemphasize 
the high frequencies lo result in a straight-line ‘ 
characteristic in the litial lilm repiodaction. 

It will be noticed that although a switch 
(marked "in" and ‘‘out") Is available with the 
oiiualizer, it is always kept in the circuit. The 
eciualizer is placed in the circuit so that it is 
effective both on tioh-si/mC. (phono, disc) and 
Si/mC. recording, that is just before the 2nd stage. 

The Mixer. The diagram of the mixer circuit, 
also, is shown in Fig. 5A. These are constant- 
impedance pads of 30 ohms resiatance and are 
Connected in scries, their output going to the 
e<iualizer and the next transformer. For example, 
an incre*tse in one control (.say, the si/nc.) and 
a decrease in the rion-si/nc. Control w ill, of course, 
fade-in the sync, input and fade-out on the non¬ 
sync. as in usual sound procedure. The master 
control for increasing or decreasing the combined 
inputs of the mixer, is placed just before the 
2nd 7G. 

The Low-Pa,s8 Filter. The low-pass filter is 
shown in Fig. 511. This is the unit shown in Fig. 

4 as Note (v). 

The box marked UC-35, etc., is the decibel- 
ammeter which ir shown in the center of the 
amplifier panel in the photos. Note from the 
connections that depressing the button results 
in the meter being an ammeter while release 
causes it to be a db. meter. The current meter 
i.s used, of course, to measure current to the 
6-V. bulb in the galvaiionieler a.ssembly and 
the decibel meter is used to measure the level of 
the output (A.F.) (Characteristic data concern¬ 
ing the EL-type heavy-current rectifiers appear 
in the article "Uses of Low-Voltage Thermionic 
Rectifiers’* in the Ai»ril 1936 is-sue of Radio^Craft. 
— Editor ) 

CONCLUSION 

It is hoped that this article has given to the 
reader-s of /ladio-Craft a better undersUnding 
of talking picture procedure. Many new de¬ 
velopments in this field are being worked out 
in research lalwratories and will in time he in i 
common use, but the foregoing princiides are 
haste and a knowledge of them will still be , 
necessary. (The reader may also wish to study j 
the 3-Part article, "Servicing Theatre Sound j 
Sy.stems,” which started in the December, 1935 , 
issue of Radio^raft, for adiiitional information j 
on the subject of talkies. — Editor) ( 

Thw article was prepared in 2 parts. Chapter 
I, "Principles of Recording" was so long as P) j 
require 2 issues of Radio^Craft and therefore 
appeared in the November and Dcrember issues. 
Chapter II, "The Studio," appears in this Issue 
of Radio-Craft. The editors—and the author, too! 
— will be very much interested to receive reader 
comments pro and con concerning articles on 
this subject. 



Fig. 4. Diagram of complete amplifier. Galvanometer connects at Re'eorder Socket. 
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YOU CAN’T AFFORD 
TO BE WITHOUT THEM 



VIBRATOR POWER 
SUPPLIES 

by Garjtang and Rider 


It becomes increoiingly important that service¬ 
men hove the information on vibrotor supply 
system) which Is contained in this book. Fot 
vibrotors ore used in auto radio sets, 3S-volt 
(arm receivers, mobile P. A. systems, coirs- 
operoted music mochines, etc. 260 pp. Pro¬ 
fusely illustrated. $3.00 




AUTOMATIC FREOUENCV 
CONTROL SYSTEMS 

by John Rider 


With Automotic Frequency Control Circuits In 
most new higher-priced models, knowledge of 
"AFC" means money in your Pocket! Leom 
the procticol focts, from these eosy-to-under- 
starrd explanations. Gel your copy today. 
Cash in on profitable "AFC” work. Hard 
covers. 144 pp. $1.00. 



SERVICING 

SUPERHETERODYNES 


Changes, chonges, changesi That Has been 
the history of the superheterodVn* circuit. Mak* 
repoirs quickly by onolyxing the different poft» 
of the circuit quickly. Rider shows you how in 
this revised edition which has 288 profusely 
illustrated poges. $1.00 




THE CATHODE-RAY 
TUBE AT WORK 


Written especially so you can understand Ihn 
subject. With introduction of new, cheapai 
Cathode.Roy Tubes, this book is even more 
indispensable (or Its complete practical infor¬ 
mation on Oscillographs, etc. 336 pp. 450 
illustralionSj_ ... $2.50 


WITH RIDER BOOKS 

— 60 ^ each 

automatic volume CONTROr 

will speed up your A VC work. 96 pp. 65 illus. 
ON RESONANCE A ALIGNMENT. You 
need thisi 96 pp. 40 illus. 

ON D-C VOLTAGE DISTRIBUTION IN 
RADIO RECEIVERS. How d-c volldges ar« 
led to tube elements, etc. 96 pp. 69 itivs.* 
ON ALTERNATING CURRENTS IN RADIO 
RECEIVERS—with drawings and diagrams. 

WRITE TODAY FOR THE 
COMPLETE LIST OF BOOKS 
BY THE PUBLISHERS 
OF RIDER MANUALS 

JOHN F. RIDER, PUBLISHER 
1440 Broadway, New York City 
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( 1) The Acoustic Com- 
pensotor enables you. to 
lower or raise the response 
of the microphone by the 
mere flip of the finger! 
(2J Makes the Velocity 
immediately adjustable to 
close talking or distant 
pickup. (3) Immediately 
adjustable to any type of 
job or occasion. 

MODELS RBHk. RBMk. with acoustic compensa¬ 
tor. Frequency range 40 to 11.000 CPS. Output. 
—65 db. Switch, cable connector, 25' of cable. 

S42.00 UST 

MODELS RBHn. RBMn. without acoustic compen¬ 
sator . $42.00 UST 

MODELS RAH-RAL. excellent for speech and 
music. Reduces feedback. Output, —^8 db. 

$22,00 UST 

AMPERITE CONTACT MICROPHONE, 
for use on all string instruments. .. .$22.00 UST 
AMPERITE “HAND-I-MIKE." smallest velocity 
made; used as hand, desk, or stand mike. 

522.00 UST 

Write /or new Illustrated Bulletins. 

FREE; Window Decal & Window Display; 
also new sales helps. 


^MPBR/TE (o. 


561 BROADWAY. N. Y. 




HICROPHOME 


MILLION tube 

TESTER 




m 


i 


■ 4^;'VW 1^' 


1 


FEATURES 

• Emission 

• Metal Tubes 

• Shorts Hot 

• Leakaoe Hot 

• ftosistance 

• Electrolytks 

• By-Pass 

• Condensers 

• D'Arsonvat 
Meter 


m MODEL CP 

* 13 ^ 

NET 

MODEL TM $16.95 Has 3" square meter and 
continuous line vollatre adjustment. 

Direci orders require deposit and name ot your 
Jobber. 


lill I I A II televi- 

ItI I L L III R SION LABORATORIES 

559 N. UNION ST., CHICAGO, ILL. 


QUALITY 

' has given Wright-OoCoster. Inc. Its present 
standing and Its enviable line of Distributors 
throughout the world. 

Write for literature and name of our nearest 
Distributor. 

WRIGHT-DE COSTER, Inc. 

_ 2251 University Ave.. St. Paul. Minn. _ 

RADIO ENGINEERING 



nCA Institutes olTer an intensive rourse of hich 
standard embracing all phases of Radio. Practi¬ 
cal training with modern equipment at New 
York and Chicago schools. Also specialized 
courses and Home Study Cbur.se.s under "No 
obligation" plan. Catalog DepL RT-38. 


RCA INSTITUTES, Inc. 

A Radio Corporation of America Service 
75 Variek St., New York 1154 Merthandhe Mart, Chicago 


NEW TUBES FOR SHORT WAVES. 
PUBLIC ADDRESS AND OTHER SERVICES 

(Continued from par/e 399) 


which this ultra-shortwave, multi-service tube 
may be used are given in Table I. (For definition 
of the term perveance see (•) at end of article, 
pg. 433.) 

(Data courtesy RCA Radiotron.) 

AMPLIFIER TUBES 

6AC5C Positive-Grid Class A Power-Amplifier 
Triode. This tube, shown in Fig. A, has been 
designed for set manufacturers to use in A.C. 
set models nominally employing the type 41 
power tube. Terminal connections are shown in 
Fig. 1 : characteristics are given in Table II. 

The 6AC5G olTers a low-cost method of increas¬ 
ing the number of tubes in a set while definitely 
improving the quality and performance. The 
6AC5G, a positive-grid class A power-amplifier 
triode. is similar to the output section of the 
well-known type 6B5. and requires a type 76 
driver tube to be connected with it in the usual 
■‘dynamic coupling" type of circuit as shown in 
Fig. 3. (It is believed that this circuit for 
dynamic-coupled operation is covered by patents 
controlled by Revelation Patents Holding Co.) 

The type 76 tube performs the same function as 
the input section of the 6B6. While the positive- 
grid characteristic of the 6AC5G suggests typical 
class B service, the tube has been designed to 
give optimum performance in class A service 
with the 76 driver. Other similar types of triode 
tubes than the 76 will not operate c^heiently as 
drivers because of the dijQfcrcnces in amplification 
factor and plate current. 

Many set manufacturers have increased the 
number of tubes in certain models to secure 
greater sales appeal, but have resorted to using 
separate diode detector and voltage-amplifier 
tubes instead of using a type 75. or have oper¬ 
ated 2 tubes at reducerl efficiencies. 

The cost of the 6AC5G-76 combination, on the 
other hand, is less than other methods of in¬ 
creasing the number of tubes liecause of its 
simplicity. In a typical set with a 41 output tube 
this combination simply requires the addition 
of a 76 tube and socket and it eliminates the 41 
tube's grid-bias resistors and filter condensers. 
(Name of manufacturer furnished upon request.) 


6F8G Heater-Typo Voltage Amplifier Twin- 
Triode. The 6I^G is a twin-triode type amplifier 
tul>e designed for service as a voltage amplifier. 
The ratings and electrical characteristics of each 
triode unit are identical with those of the type 
6.15G. The triode units are independent of each 
other as the elements of each triode are brought 
out to separate terminals. 

This tube is illustrated in Fig. A; terminal 
connections are given in Fig. 1. Characteristic 
data are given in Table 111. 

(Data courtesy Raytheon.) 


1221 Special N'on-Microphonic Triple-Grid Am¬ 
plifier Pentode. (Type 1221 — unless set makers 
take up the tube, in which case, it may then be 
given an U.M.A. number--is the permanent 
designation.) The type 1221 tube is a sharp cut- 
oiT pentode with low microphonic response. It 
is identical in characteristics to the type 6C6 and 
has the same base pin arrangements. Because of 
special design features this new tube is recom¬ 
mended especially for use where a tube of low 
microphonic resjionse is necessary. 

The tube is shown pictorially in Fig. A ; its 
terminal connections, in Fig. 1 ; and "specs.", 
in Table IV. Its circuit application is described 
in operation as a biased detector. 


Biased Detector. The 1221 is particularly use¬ 
ful us a biased detector because of its ability to 
deliver a large A.F. output voltage with little 
distortion when it small K.F. signal is applied 
to the control-grid, provided the coupling device 
is satisfactory. 

(Data courtesy Hygrade SyJvania.) 


1612 Lo w-M i c ro p h o n ic. Low-Noise-Design 
Pentagrid Amplifier. (Type 1612 — unless set 
makers take up the tube, in which case, it may 
then be given an U.M.A. number—is the perma¬ 
nent designation.) Thi« all-metal, multi-electrode 
tube is designed with 2 separate control-grids. 
This design permits each control-grid to act 
independently on the electron stream. The 1612 
is particularly suited for use as a volume^control 
tube in audio-fie<iuency circuits critical as to 
microphonics. This tube is shown in Fig. A. The 
tube terminal connections are shown in Fjg. 1, 

In A.F. amplifier circuits, the 1612 is useful 
as a volume-control tube to provide remote con¬ 
trol of gain by means of a D.C. controlling volt¬ 
age. In this service, the A.F. signal voltage is 
applied to grid No, 3 and the controlling voltage 
is applied, either manually or automatically, to 
grid No. 1. For curves and additional informa¬ 
tion on the installation and application of the 
1612, refer to the type 6L7. 

The base pins of the 1612 fit the standard 
octal socket which may be installed to hold the 
tube in any i>osition. See Table V for characteris¬ 
tic data. 

(Data courtesy RCA Radiotron.) 

BALLAST TUBE 

KI9C-H Ballast Tube, The type K49C-B is a 
resistance tube designed for use as a voltage¬ 
dropping resistor in the filament circuit of 
A.C.-D.C, receivers. A ballast resistor tap pro¬ 
vides voltage for one or two 6.3 V. pilot lamps. 

The tube is illustrated pictorially in Fig, A ; 
terminal connections appear in Fig. 1. (The 
K19C-B is also used for orders calling for 
K49C, as well as those specifying the ”C-B" 
type, as the K49C is no longer stocked oi- 
produced.) 

The pilot-lamp section of this ballast tube is 
a resistor which changes from a low value of 
resistance with the tube cold to several times its 
initial value as the tube heats. This limits the 
Peak voltage applied to the pilot lamps to a 
value within their rated voltage, and operates 
the lamps at a higher voltage than with a 
straight resistance lube, increasing the life and 
final brilliancy of the lamps. 

Another important feature of the ballasting 
action and one which will be of special interest 
to Service Men and experimenters, is that it 
permits using several ditTerent types of pilot 
lamps with satisfactory results. The characteris¬ 
tic curves of Fig. 2 show the relation between 
pilot-lamp voltage and time for a typical K49C-II 
tube, and a typical straight resistance tube with 
similar ratings. 

(Data courtesy Raytheon.) 


The resistors in the K49C-B are operated in 
air and the ballasting action obtained in the 
part shunted across the pilot lamps is due to 
the heat of the total windings. The resistors 
operate at relatively low temperature and their 
resistance characteristics are permanent if the 
normal rated current is not exceeded. 

See Table VI for further characteristic data. 

(Data courtesy Raytheon.) 


jiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiiriiiiiiii 


Fig. 2. The resistors in 
the K49C-B are operated 
in air and the ballasting 
action obtained in the 
part shunted across the 
pilot lamps Is due to the 
heat of the total 
windings. 
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Ratings 
6.3 V . 
2.5-A. 
60 


CHARACTERISTIC DaTA 

H09—^Tahlb I 

Tentative Characteristics and 
Filament voltage (A.C. or D-C- ) 

Filament current 
Amplification factor 

>!>irt:ct In t prelect rode Capacities 
Grid-Plate 0.7*nimf. 

Grid-Filament 5.7-mmf. 

Plate-Filament 0.9-mmf. 

Maximum Ratings and Typical Operating 
Conditions 

As A.F. Power Amplifier and Modulator — Class II 
D.C.plate voltage 750 tmax.l V. 

Max.-signal D C. plate current 100 tinax.) nia. 
Max.-signal plate input 76 (max.) W 

Plate dissipation ^6 (max.) W 


mcrlii/aftOH iar.U>r o 
D.C. plate voltage 
D.C. plate curient 
Plate input 
Plate dissipation 
As Plate-Modulated K.F. Po 

Class C Telephony 

Carrif^ eonditians per tube for utte uitk a ouur. 

modulation fai'tor of 1.0 
D.C. plate voltage 600 (max.) V. 

D.C. grid voltage -200 (max.) V. 


Dirert Iniereltetrode Capacities 


Grid-Plate 

Input 

Output 

Grid-Grid 

Plate-Plate 

Grid 1-Plate 2 


1221—Tablk IV 
CharacteH.st.ice 

Heater voltage (A.C. or D.C ) 
Heater current 



6.8 V. 
0.3-A. 


Operating Omdilions and Characleristic.s 


D Telephony 

Heater voltage 

6.3 

6.3 

6.3 V. 

use unth a max. 

Plate voltage 

250 

100 

260 (max.) V 

f 1.0 

Control-grid voltage 

8 

-3 

3 V. 

76U (max.) V. 

Screen-grid voltage 

— 

100 

100 ( max.) V 

60 (max.) ma. 

Sup presrfor-g rid 


Tie to cathode 

37.6 (max.) W. 

Plate curi'ent 

G.5 

2.0 

2.0 ma. 

25 ( max.) W. 

Screen-grid current 

— 

0.5 

0.5-nia. 

ver Amplifier— 

Plate resistance 

0.01 

1.0 

1.5 (min.)megs. 


Mutual conductance l.llOO 1l»22d niicromhots. 
Amplification factor 20 1.185 1,600 (min.) 

Operating Conditions as IJinsed Detector 
Detector 



D.C. plate current 

83 (max.) ma. 

Heater voltage 

6.3 

6.3 V. 

A 

n.C. grid current 

35 (max.) nia. 

l^late voltage 

100 

260 V. (max.) 


Plate input 

60 (max.) W. 

Control-grid voltage 

1.8 

-4.3 V, approx. 

W 

Plate dissipation 

17.5 (max.) W. 

Screen-grid voltage 

30 

100 V. (max.) 

★ 


As R.F. Power Amplilier and Oscillator — 

C as.s C Telegraphy 

Key^dovni conditions per tube (ordinarihj) with¬ 
out modulation. 

D.C. plate voltage 750 (max.) V, 

D.C. grid volt;ige 200 (max.) V. 

D.C. plate current 100 (max.) ma. 

D.C. grid current 36 (max.) ma. 

Plate input 76 (max.) W. 

Plate dissipation 25 (max.) W 


Plate load, 250,000 ohin.s, or 500 hy. choke 

shunted by 0.25-nieg. For resistance load the 
plate .supply voltage will be volUige at plate plu.s 
volutge drop in load caused by specilied plate 

rurreni. 

Direct Intervlevtrode Capacities 
Grid-Plate (with tube shield) 0.010-mmf. max. 
Input 5.0 mmf. 

Output 6.5 mmf. 


Heater 
Voltage 
Current 

Class 
Plate voltage 
Control-grid voltage 
Plate current 
Control-grid current 
Amplification factor 
Plate resistance 
Transconductance 
Plate dissipation 


6AC6G— Table 11 
CharacterLst ics 

coated uni-potentlal cut)iod< 
6.3 A.C. or D.C. 
0.4-A. 

A Paver A m pi i Her 

250 (max.) V. 
4-13 V. 

32 ma. 

5.0 ma. 

125 

36.700 ohms 
.3,400 micromhoa. 
10 < max.) W. 


Typical Operation 

Cla.ss A Dynamic-CoUpIed Amplifie.r Employing 
Type 76 Driver 

Plate supply 250 V. 

Driver plate current .5.5 ina. 

Power section plate current 32 ma. 

External control-grid bias* 0 V. 

Load resistance 7 .000 ohms 

Rated power output 3.7 W. 

Harmonic di.‘»tortion lO'-ij 

Signal volts for rated output 16.5 r.m.s. 

Max. power output, (start of driver 

grid-current) 4.3 W. 

•Bias voltage for both the driver and power 
sections is automatically develoi>ed by the 
tiynamic-coupled connection a no dnver grid- 
current does not flow during any Part of the 
cycle up to 4.3 W. output. 

A 26,000-ohm resistor should be connected be¬ 
tween control-grid and cathode of the power tube 
to prevent a current surge occurring while the 
tube is warming up. The total resi.stance in the 
type 76 control-grid circuit should not e.xceed 
1 meg. 


1612— Taulb V 
rentalive Characteristics 
Heater voltage (A.C. or D.C.) 6.3 V. 

Heater current 0.3-A. 

As Amplifier—Class A 
Plate voltage 

Screen-grill voltage (Grids 
Nas. 2 and 4) 

Control-grid voltage (Grid 
No. 1) 

Control-grid voltage (Grid 
No. 3) 

plate current 
Screen-grid current 
Amplification factor 
Plate resistance 
Transconductance (Grid No- 

I-Plate) 1,100 micronihos. 

Transcnnductance ((.rid No. I-Plate): 
with -16 V. bias on Grid No. 1 6 micromhos. 

wi‘h “15 V. bias on Grid No. 3 6 micromhos. 

Dircet Interelectrnde Capacities;* 


250 (max.) V. 

100 (ma.N.) V. 

3 (min.) V. 

-3 V. 

5.3 ma. 

6.5 ma. 

KBO 

0.8-meg. 


1-Grid No. 3 

1-Plate 

3-Plale 

1-aIl other elec- 


Grid No. 

Grid No. 

Grid No. 

Grid No. 
t codes 

Grid No. 3-all other elec- 
t roHea 

Plate-all other electrodes 
‘Shell connected to cathode 


0.12-rrimf. 

0.0006-(max.) mmf. 
0.025-mmf. 

8.5 mmf. 

J1.5 mmf. 

12.5 mmf. 


6FftG-’T.\BLB III 
Characteristics 

Heater voltage t A.C. or D.C.) 

Heater current 
Max. plate voltage 

Amplitier (Eut-h Trinde) 

Plate voltage 
Control-grid bins 
Amplification factor 
Plate resLstance (approx.) 

Transconductauce (appr<ix.) 

Plate current 

The voltage between heater and cathode should 
be kept as low as possible where they are not 
directly connected. 


K19C-B— Tabi.b VI 
Characteristics 
Voltage drop at 300 ma. 

Supplies correct fl'ament voltage to: 
3 — 6.3 V. 300 ma. tubes and 
2 — 26 V. 300 ma. tubes in series 
Pilot lamp vidtage at .100 ma.; 

2—6.3 V. 150 ma. lamps in series 
1—^.3 V. 200 ma. lamp 
1—6.3 V. 2.50 ma. lamp 


49 V. 


10 V. 
6.6 V. 
4.8 V. 


6.3 V. 
0.6-A. 
250 V 


250 V. 

-8 V 
20 

7,700 ohme 
2,600 micromhos. 
9 ma. 


* (Transmitting-tube perveance. previously 
mentioned, is a measure of tube conductance and 
of the total space current that can be <lrHwn 
from the IuIk* under particular electrode voltage 
conditions* .states the manufacturer of the t 3 ri)e 
809 tube. Perveance is dependent on tube struc¬ 
ture. Itecause it takes into account the large 
plate-current pulsations in transmitting tubes as 
well as the tul>e conductance, it is a more useful 
term for transmitting tubes than transcotuluct- 
rtnce. A lube of high perveance conducts high 
curi-ent at high plate-current efltciencies with 
good power amplification.) 




Here are the prize tcinners in 
H hoie.sate i(aiiio Service C<9,*s great contesti 

RIZI (S3SO.OO} W. c McLain 

MABJMAIL, MICHIGAN 

fRiZE iSISO.OOl JACK E. BANNON 

OIL CITY. PENNSYLVANIA 

IIZE tSIOO.OOl CLINTON L. KINZEY 
inoeknoence Missovni 
and 50 ofheri wfio won SIO.OO cacti 

What a CO III rat 1 Fniiii uH over I lie world I he 
lellerB {)oiire<] in. To cucJi ciilhiiaiaBtic eri- 
Iriiiit weni a copy of Ihc big new WHOLE* 
Sale (Tatalogwitli its .>D,D()D listed itciiiB ul 
rock-liottoiii prices. 180 pages indexed for 
easy reft^rinici*. A '*gohlitnna** of radio val¬ 
ues right at your elhow. Every one of you 
who got this catalog is a winner—for you’ll 
save ilollar al ter dollar hy making your piir* 
eha-es from it?* jiages. Here’s just a sample 
of what tlie catalog incliides: 

PUBLIC ADDRESS EQUIPMENT I 

Page upon page of famous Lafay¬ 
ette P.A. systems in all sixes for 
every conceivable demond or re¬ 
quirement. There's money in this 
new field ond the FREE cotolog 
shows you how to moke iti 
Whether you rent, sell or instoll, 
you'll want this book. 

LAFAYEnE RECEIVERS 

35 poges devoted to Lofoyette's 
new line for 1938 — 70 brilliont 
models. Priced so low you cors 
hove that "extra set" ot lost. Study 
the receivers illustroted in the 
j; FREE catalog. Discover what reol 
rodio volue is. 

TEST AND HAM EQUIPMENT “ 

The greatest collection of up-to- 
tomorrow test instruments you've 
ever seen. To delight the "horn"— 
every notlonolly advertised moke 
amoteur eouipment. All in 
the FREE Wholesale cotolog at 
prices that connot be beaten. 

MA/t THtS COi/POAf POW 


UJflOLCSflLE RADIO SCHYiC^ ^ 

NEW YORKpN.Y. * CHtCAGOJLL « ATLANTA, GA. 

?00 tOltM AVIMWI «Ot W. IACK»OM MV*. ^ «MW. 

•OSTON, MASS. • SRONX. N'.'V. • NEWARK. N. J. • JAMAICA. L L 






lir, 

»«t*«f 

Tj 


^ 


■ WHOLESALE RADIO SERVICE CO.. INC. 
100 SIXTH AVENUE, NEW YORK, N. Y. 

J Rush FREE 1938 catalog No. 69-3A8 □ 
■ Rush FREE Xmas catalog No. 70-3A8 □ 
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T«iE LATEST 
IN SERVICING 




FEATURES!! 


• Solves Complicate<I A VC and AFC Circuit 
Defects Quickly and Simply. Will Absolutely 
and PRECISELY Measure AVC Voltages In 
Any Receiver Circuit. — Without Upsetting 
Operating or Electrical Conditions. 

• Measures Grid-Bias in R.F. and A.F. Stages 
ACCURATELY Even When Units Are in 
Operation. Without Interference or Detriment 
to Operation. 

• Measures Voltage Gain its Well as Input 
and Output Voltages in any Vacuum Tube 
Stage. This will Permit Servicemen to Gauge 
the EfTiciency of Sets, Amplifiers, etc. 

• Measures Critical Voltages in Low-Current 
Circuits. Such as in Volume E.xpanders, De« 
tcctors. Oscillators, Noise-Suppression Stages, 
DC Amplifiers, Photocell Circuits, Etc. 

• Make Accurate AC and DC Voltage 
Measurements in a^y Receiver, Amplifier or 
Electrical Circuit, Within the Ranges Speci¬ 
fied. 


Injinometer 


A REALLY ACCURATE, 
STABLE AND SIMPLE TO 
OPERATE V.T. VOLTMETER 
FOR BOTH A.C. AND D.C. 
MEASUREMENTS. 

ONLY $ 14 — COMPLETE 

• Make All Measurements QUICKLY- No 
Involved "Balancing-Out” Processes or 
Meter Instability Encountered. 

• Operates From 110 Volts DC or AC (any 
frequency). With Less Than 5% Error on 
High Voltage Ranges Due to Line-Voltage 
Fluctuations. 

• Three DC Ranges : 0-6. 20 and 60 V’olts : 
Four A.C. Ranges; 0-5, 15, 50 and 150 Volts. 
Sensitivity ahproximately 700,000 Ohms per 
Volt on DC Ranges; Approximately 300,000 
Ohms per Volt on AC ranges. 


WHY THE INFiNOMETER 7 ThI.s instrument has l)ccn especially deslitned and priced to meet 
stTvieemeu * needs for a practical Vacuum Tube Voltmeter derelotJed 
to record accurate measurements In love current radio circuit*. A scicetop switch and zero adjinster are 
i^ludcd to enable a variety of voltuKe ranses ant) tiuiek nieter adju*)merit for idling plate current In the 
\’.T. rtn-uit. K)aplO!>-H 3 inbt>. l-uOi. Instrument U adequaUd.v stdeldetl; meter (mieroainmetei I directly 

calibrated. Supplied oitlt couiiiiete opt^ratlnc Instruction*. For complete technical details on the INFINOM. 
ETER and other SUPERIOR TEST INSTRUMENTS write for Catalog JB. 


SUPERIOR INSTRUMENTS COMPANY 


HOW TO MAKE THE 4-TUBE 
"SHORT-WAVE SPECIAL" 

(Continued from page 397) 

One Solar tubular condenser, 0.1-mf. ; 

One I.R.C. variable resistor. 20,000 ohms, R1 ; 
One I.R.C. resistor, 300 ohms, V^-W. ; 

One I.R.C. resistor, 200 ohms, Vj-W. ; 

One I.R.C. resistor, 20,000 ohms. Mi-W. ; 

One I.R.C. resistor, .50,000 ohms, ; 

One I.R.C. resistor, 1 meg.» ^-W. ; 

Two I.R.C. resistors. 0.5-mcg.. H-W. ; 

One I.R.C. resistor. 50,000 ohms, 1 W. ; 

One I.R.C. resistor, 20.000 ohms, 1 W. ; 

One I.R.C. resistor. 600 ohms, 1 W. ; 

One Standard Transformer Corp. midget-type ; 
One aluminum panel, l2 x 7 x 1.^16 ins. thick . 
One aluminum chassis, 11 x 6 x 1 ins. high; 
One midget jack. 

tMost Radio mail order houses can supply this 
item if properly identified as to title of article, 
issue (month) of Rndio^Craft and year. 


Ntw Ytrk, N. y. 


DET.GRiDi 
OSC. GRID ^ 

T. TURNS |— 

^ antenn; 

^ LTICKLEF 

k 

A Hi'FB'j 

El T 

lI" 

L 

, BAND 

(METEPS) 

DEI 1 

GRID ' 

^ ANT 

B 

OSC. 

GRID 

A 

TICK¬ 

LER 

B 

10-20 * 

3iT 1 

- 21 

LW 

3^1 

1- 

3T, 

CW 

17-41 A 

a|T 1 

'i 3T 

C.W. 

6|t 


ST 

CW 

33-75 M 

IS T li 


CW 

17 T 


6T 

ClK 

66-150 

36rt\ 

W. 6 T 

CW. 

35 T 

CW. 

lOT 

CW 

135-270 

80 T C) 

U 10 T 

CW 

73r 

CW 

20T 

CW 

3K WOUND WITH 14 BARE WIRE; 

ALL OTHERS WOUND WITH N22SINSULATED 
C.W.-CLOSE WOUND WIRE. 


$500,000 GENUINE 
MAJESTIC-GRIGSBY grunow 
REFRIGERATOR A 
RADIO parts. 

FOR MODELS _ 

PRIOR 



Fig, 3. Here's the data to make your own coils. 


UNITS 
GUARAN¬ 
TEED IS MONTHS. 
SEND FOR PRICE LIST. 
GAG GENUINE MAJESTIC RE¬ 
FRIGERATOR A RADIO PARTS SERVICE 
5801 W. DICKENS AVE. CHICAGO, ILL 


OPERATING NOTES 

(Coiitivued from page 407) 


RRDIOS.. 5 RVE 1 ?S 50 % 


DtAL Direct...factory 

PRICES! M*fiymo(J 6 ]i<tofi»- 
lactfrom; AC-DC; AK-Wi»Y'if; 

Brmchiir modrls; *utom»tic 
tuninir;cMr r«i{loa; FftrmnetM 
that oD«r*t« llk« citr rsdioal 
Send poatcerd for NEW 
Berir»in Ciita1o« FREE. SO- 
DAY TRIAL plan an ‘ 
air^nt-uaer propoaitioni 

goldentone radio CO. 

DEPT. Bl. dearborn. IVIICM‘G>«N 




output tube is a fairly common complaint ; it is 
almost a routine with me to replace the audio 
coupling Condenser, since this part so frequently 
breaks down. 

Just lately, however. I have had several case^ 
where the usual synijitonrus of upset plate voltages, 
and the like, were absent: ami instead there w.as 
hum, audio oscillation, alternate loud and soft 
reception and intermittent roaring noise. 

Upon investigation it was found that the re¬ 
sistance of the coupling condenser had lowered 
just enough to upset the pentode bias, reducing 
it to about zero; and the varying signal voltage 
apparently did the rest. The troubles naturally 
disappeared with replacement of the condenser. 



COURSES 

RADIO OPERATING: Prepare for Gov’t 
License Exam. • RADIO SEHVICING: 
Including Short Wave# AM ATEIIR CODE 
• ELECTRONICS # TELEVISION # 
Day and Evenlnir Classes—Booklet I pon Bequest 

New York YMCA Schools 

4 w. 6*th Street. New York City 



RADIO IN IT S ENTIRETY!, 


— 8-A” ihr (ra4» «>«»» need in 

««dto— —complclr iSO.pJilc calaloil of n^. 

• lonallv known radio rcc«tv*ra. pukllc ad, 
^resa, parla, auPPlirs and COulpmcnt. Or* 
aSera ahipped aame dar received, 

COMPLETE CATALOG AVAILABLE 


BURSTEIN-APPLEBEE CO. 


-WANTED - MEN—1 

to c.tst Christmas Goods. 5 and lOc Novelties. Toy 
Autos. Ashtrays, etc. Can bo done In anV .spare 
room, basement or Rar.ace and no pxperienee neces¬ 
sary. A rare opportunity to devote spare or full 
time to profitable work. WHITE DKPT. 26. 

METAL CAST PRODUCTS CO. 

1696 Boston Road New York City 


Srrenader Old 70 (Grimes). Although the 
trouble describe<i was most characteristic of the 
above model, it hsis Iwen found in some other 
Grimes' models as well us sets of other makes. 
The symptom is just ‘’microphonics.’* Simply 
this and nothing more; but on the set I have in 
mind everything that apparently contributwl to 
the trouble was iiisulatetl with sponge rubber 
from its neighboring parts and from the chassis ; 
the tubes were thoroughly gone over, and even 
the speaker was mounted on rubber, but it still 
howled. When every other effort failed, as a 
last resort the oscillator coil %vus changed, and 
trouble disappeared like magic! 

The troublesome coil had been painted with 
insulating cenient, but apparently that was not 
enough ; the new coil was one which had l>een 
dipped in wax, and is one which the factory now 
recommends for replacement. 

T. C. Ri;.\iney. 

Toronto, Ontario. Canada 


Sparton .Model 594. ‘‘Set dead,” was the com¬ 
plaint. The trouble was found to be caused by 
the tiTJe 75 2nd-detector—-A. V.C. tube cathode 
resistor being open ; and a defective volume con¬ 
trol. The value of the cathode resistor is 100 
ohms; volume control. 0.5-meg. Replace the type 
78 Is.t-detector—oscillator. Check the 25Z5 in that 

Please Say That You Saw It in Radio-Craft 


it may have Hashed. If so, replace the filter con¬ 
densers, as they sometimes have a habit of open¬ 
ing and healing again, causing the 25Z5 to Hash. 
Replace with a new condenser and tube. 


Wells-Gardner Auto-Radio Series 6S. Set in¬ 
operative due to an open filter choke (L). Check 
the electrolytic filter condensers (C26. C27) for 
‘‘short.” Replace with ones of higher value in 
voltage rating. These constitute a dual unit, 
capacity 6 and 8 mf.. 350 V. Change to 400 V.. 
also checking the 84 rectifier for internal short, 
as I have found a few of these in such condition. 

Ge». F. Baptistb 


Majestic Model 25M Chassis. W'e recently had 
a very unusual case of fading in this set. W’hen 
the set was first turned on and tuned in. when 
warming up, the set would operate OK for about 
1 or 1% minutes, then fade out (on any sta¬ 
tion). Retuning the set would restore the volume 
to normal. (Dial setting would be 10 kc. higher 
after retuning.) 

A very careful check of the set and voltages 
was made; also resistance tests. All tests indi¬ 
cated everything to be OK. 

The nature of the trouble led us to suspect the 
oscillator circuit, which used a type 227 tube. 
The trouble was finally located in the 8.000-ohm, 
2-W. resistor in the ’‘B •” circuit (carbon re¬ 
sistor—feed plate 27 osc.). 

The trouble in this case was due to the fact 
that this resistor tested OK (hot or cold) at the 
metal ends on the resistor, but when tested from 
one end of the pigtail leads to the other pigtail, 
we found that one of the pigtails was making a 
poor contact with the metal cap on the end of 
resistor. Result: high resistance joint which 
varied with the heat of the carbon resistor when 
the resistor warmeil up and tightened the contact. 
Of course, reception was improved and set was 
OK when resistor was replaced with a wire- 
wound unit. 

A. R. Bird. 

Toronto, Out, 
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THE RADIO MONTH IN REVIEW 

(Continued from page 391) 


other undcsired ofTects in the nearby service 
area. It is expected to increase etTiciency tenfold, 
as regards ”local” reception. 

Another feature of the antenna system is a 
“ground” of 360 No. 8 copper wires, radiating 
from the foot of the mast to a distance of 700 
feet. These, laid in shallow trenches dug by a 
tractor, are 48 miles in length overall and give 
a perfect counterpoise. 

RADIO BUSINESS 
AND CONDITIONS 

U NCLE SAM—at least the Internal Revenue 
Dept.—told the K.M.A. last month that 
makers of Private Address systems must pay 
6% on all components "suitable for use in radio 
receiving sets,” whether or not so used. 

Automatic-tuning sets are commonly set to 
large stations, and drop small ones off the visit¬ 
ing list. WTEL. Philadelphia, last month put 
on announcements requesting purchasers of new 
sets to tell the Service Man to include that call 
on the dial. 

London retailer. A. Cray, last month staged 
an exhibit of both home talkies and television, to 
prove to customers that 2 lyiies of entertainment 
do not conflict hut are "dilTerent form.s with 
separate appeals.” says Wireless Retailer. 

Associated Press, newspapers' Organ iziition, 
was last month consiclering including commercial 
radio field in its service, without re<]Uiring news¬ 
paper affiliation, tiPped-ofT Variety. 

R.M.A. Iasi month i^enewed Opposition to 
shows of receiving sets, trade or public. local 
or national, as “detrimental to the industry,” 
and recommended manufacturers to support no 
shows, directly or indirectly, and to urge their 
jobbers not to participate. 

“Decision of the radio networks to abolish line 
charges of $1,200 a broadcast from the West 
Coast started a buont out here,” Hollywood 
(ex-Droadway) Columnist Ed Sullivan wjre<l 
the New York Sews last month: "It has assumed 
the proportions of the gold rush of '49. The 
swing is away from New York’s Radio Row.” 
New York studios denied (for publication) that 


they are making wholesale clearances of personnel. 

Tuning Eye inventor Allen C. DuMont of Mont¬ 
clair, last month announced removal to Passaic. 
N. J.. to establish larger cathode-tube and 
oscilloscope factory ; as this business is doubling 
yearly. 

F.C.C., in e.xtending allocations of wave- 
channels to 300,000 kc. last month, leaves only 
micro-waves, below 1 meter, for purely experi¬ 
mental purposes. “It means,” vaticinated Dr. 
A. N. Goldsmith, “that ra<lio research is going 
to concentrate on short distance development, 
from 20 to 30 miles.” Backyards to conquer now, 
instead of worlds. 

Camden has passed Philadelphia as a radio 
manufacturing district. R.M.A. analysis of radio 
tax returns showed last month ; though Chicago is 
ahead of either, but not of both.* About 56% of 
total national production is concentrated in the 3. 


DEVELOPMENTS 
OF THE MONTH 

S HORT-WAVE relay equipment, the value of 
which was proved in the flood emergencies of 
last year, was recommende<l as standard station 
e<iuipment by the National As.sociation of Broad¬ 
casters lu its members at its recent convention. 

NBC, opening its new studios in the Trans-Lux 
Building at Washington (D.C.). announced that 
the largest has been fully-equippe<l for television, 
when that is introduced U) the nation's capital. 

Super-power for short-wave stations will be¬ 
come a reality with the 100-kw. transmitter of 
W2XAD and W2XAF. Schenectady, authorized 
by the F.C.C. to the General Electric Co. last 
month. 

In addition to fostering the sale of nearly a 
million radio sets last year, the German govern¬ 
ment stopped night life in Berlin one night last 
month, while all employees were called to listen- 
in to an official “Labor Front” speech over hotel 
and restaurant radio receivers. 

Television has come to Kansas City, where 
ultra-shortwave experimental transmissions are 
being made on 6 meters by station W8XBY. 


RADIO PIONEER HONORED 
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in liCAlth .xti*-! h.xppni*'S^ ir'i-m.\m| 
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In commemoration of the 25th anniversary (last August) of the Dubilier Condenser Company, Ltd., 
London, its board of directors paid tribute to its radio pioneer founder Mr. William Dubilier, py pre¬ 
senting him with a handsomely engraved scroll shown above. Mr, Dubilier founded both the British 
Dubilier and the American Dubilier Company, the latter of which is now known as the 
Cornell-Dubilier Electric Corporation. 




445 Lake Shore Drive, Chicago, Illinois 
555 Howard Street, San Francisco, Cal. 
420 Lexington Avenue, New York, N. Y. 
55 Chapel Street, Newton, Massachusetts 
415 Peachtree Street, N. L, Atlanta, Ga. 


The Best HITS” 
Are Hade For 


# It costs a distributor or a 
dealer at least 5% to sell and handle 
tubes on any of the "no investment*’ 
finance plans. You, the dealer, have to 
pay this 5% or more . . . The depres¬ 
sion is over and depression meth¬ 
ods of doing business are rapidly be¬ 
coming obsolete. That is why increas¬ 
ing thousands of dealers and service 
men are saving money and getting 
the highest qfuality tube by buying 
RAYTHEONS on regular terms. 


Please Say That You Saw It in Radio-Craft 
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Qiuet Your Razor 
to Quiet Your Radio! 

Filternoys Supprettor FOlDH U an 
approved plug*in device to be at¬ 
tached to any electric razor and 
plugged into the electric fixture. It 
takes the noise of an electric 
razor’s motor out of your radio 
programs. 

CONTINENTAL Filternoy. 
FDIDH, list price $1.00« offers 
radio servicemen a handy profit¬ 
able item to sell on many service 
calls. Carry a few in your kit. Any 
CONTINENTAL CARBON dis- 
tributor can supply you. 


^CONTINENTU CARBONIne.^ 


13914 LORAIN AVE.. Cleveland, Ohio 
Also. Tjronto, Canad.^ 

Makers of Carbon Resistors, Paper Condensers, and 
Noise Suppression Filters 


Enclosed find 10c in coin or stamps for my copy of Handy 
Pocket Data on Radio Interference Elimination. 


Name ... Address 


HOW TO MAKE A 

2-WAY "HAM" STATION FOR 5-METER PHONE 

(Continued from jmgc 408) 


THE TRANSMITTER 

The 6V6 Tri-Tel Oscillator-lfouhler. ITie raOio- 
frequency end of the Iransmitter is entirely 
conventional. A 6V6 tube (described in October 
liadio~Craft, pf?. 204), the baby brother of the 
6L6 beam power tube, ia used as a standard 
tri~tct osciilator (ns it is called) ; in this circuit 
the tube Is also utilized as a reocnerative fre¬ 
queue ihdoublcr, The cathode circuit of the 6V6 
tri-tet is tuned to some frequency only rouphly 
double the crystal frequency (or until requisite 
regeneration is obtained) ; note that I.l then 
functions mainly as a choke coil—semi-aperiodic 
with respect to the fundamental, and most of 
the harmonic, freciuencies of the crystal—and 
with Cl (and C) acting primarily as an R.F. 
bypass, and not as a circuit tuned sharply to 
the crystal fun<I:imental or any of its harmonics. 
The plate circuit of the 6Vfi is exactly resonate<) 
at 2f* megacycles. 

The CNfi U^generative Frequency-Doubler. The 
output from the 6V6 tube L- then linked-coupled 
to the grid circuit of the 6N7 output tube which, 
also tuned to 28 megacycles, is operated as a 
second frcqueneU’doubler: the plate circuit of the 
6N7 therefore, by virtue of being tuned to double 
the input frequency, delivers energy at 66 r^icga- 
cyclos. Referring to the schematic circuit. Fig. 
lA, it will be seen that the 2 grids of the 6N6 
tube are conne tea in push-pull and the plates 
in parallel. This plate circuit is then tuned to 
double the grid frequency or 60 megacycles. 

Regenrralive Doubler. In order to secure maxi¬ 
mum output, regeneration is used in the doubler 
stage. The requisite feedback voltage is obtained 
through variable condenser C6. Increasing the 
capacity of the condenser will provide sudicient 
regeneration without introducing any tendency 
toward self-oscillation. 

To tune-up the R.F’. end of the transmitter a 
new. stiuare. low-cost. 2-in.-size 100 ma. meter 
is useil. It might be well to mention that without 


a meter it is well nigh impossible to align the 
circuits. The meter is inserted first in the plate 
circuit of the 6L6 tri-tet tube, and Ll and L2 
tuned simultaneously for minimum reading ; and 
then, finally, the plate circuit of the 6N7 tube, 
and the output circuit tune<l for maziatU7n meter 
indication. A type of meter jack may be used 
which connects first one and then the other 
circuit as the plug is pressed still further into 
the jack. 

The 6C8fi Preamplifier. The modulator unit 
is exceptionally small when it is realized there 
is armple gain when operated toitk a lowdevei 
ergefa/ rnicrophone. This is accomplished through 
the use of the new twin-triode 6C8G tube (de- 
scribcil in September Jiadio-Crnft, pg. 146). 
The 6C8G tube, for its 2 triode sections in cas¬ 
cade, gives an approximate total gain of 1,500. 

The 6L6 Modulator. The 6C8G is resistance- 
capacity coupled to the 6L6 tube operating in 
class A arrangement. While it may be possible 
to eliminate the 6C8G preamplifier and feed the 
6L6 direct from a sensitive carbon microphone 
the inclusion of the 6C8G. together with a 
crystal microphone, eliminates batteries, micro¬ 
phone transformer and the resultant carbon hiss 
whi.h, together with a loss in frequency re¬ 
sponse, is so prevalent in single-button micro- 
phono.<t 

This transmitter when properly aligned will 
give a ’‘clean", high-quality output of approxi¬ 
mately 6 to 8 W. 

While any type of antenna may be utilized, 
exceptionally good results were obtained with a 
"matched half-wave impedance" antenna. The 
telescopic feature of this unit (a commercial 
design of which is shown in Fig. 4A) makes it 
possible to adjust the antenna to a fraction of 
an inch. The diagrani shown in Fig. 411 is for 
use with 6-in. spreaders. 

In Fig. lA, feed "R-f-t" with about 150 ma. at 
300 V.; Fig. IB. ‘‘6+2/* 50 ma.. 250 V. 
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MOOCL 600 

FIVE POLICE MODELS AVA 
Jobbers and I 


Radios 

Can bo attached U» any oar 
radio. Ha.s on and off Rvvltch 
and does not affert the re¬ 
ception on Uio standard 
broadc.nsi band. 

MODEL 600 covers 40- 
31-25-20-19 and 16 meter 
hands, Deslcrned fOf Amor- 
Iran and Foreign snort wave 
broadcast. UtsLince range 
'•OOO to 10000 mile.s. Ks|>e- 
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tropical countrlcM as these 
h.nnds are almost free fno«n 
heat static. Now lie mg used 
Mucccssfully in Canada, 
Alaska, Mexlc<>. Panama, 
Colomhla. Cuba, India. Iri- 
do-Chlna, Netherlands and 
many other countries. List 
Price 52d,95 

ILABLE UPON APPLICATION 
Sealers wanted 


ABC RADIO laboratories 

3334 N. Now Jersey St., Indianapolis. Indiana. U.S.A 



Universal Ribbon 

MICROPHONES 

Self energizing-. No polariz¬ 
ing voltage. Plug in and use. 
Distant pickup. Semi-direc¬ 
tional. No feedback. Uncon¬ 
ditionally guaranteed. Incl. 
ten feet 2-conductor cable. 
Can be used on amplifiers not 
less than 85 db. gain. 

Microphone Division 


.25 UNIVERSAL MICROPHONE CO., LTD. 


with plUQ 


424 Warren Lane, 
INGLEWOOD. CALIF.. U.S.A. 



PHOTOELECTRIC CELLS 


,79 

I EACH 

Itivlty 
vorkin g 


bns produced this caesium- 
tjxide, 4-prunK lube. Exnerl- 
once and production meth¬ 
ods assure you h tul>e of high sensitivity 
and <iepenasblltty.-maximum -* — 

I’nltage Of »0. 

Most efficient for use in electronIc re¬ 
lays. controls, alarms, speed Indicators, 
automatic txtunters. plu.s many other use.s. 
rnppl /I wi/ft your namff 

ffirr! t*nd afiftre^H^hrinftaour n^tv, 
« 32.paft4> rgns Cataloti. 

ARROW SALES CO. 
a? S. Jefferson St., Chicago. HU 



Fig. 2. The self-supporting coils may be purchased; or made at home (see List of Parts) 



Fig. 3, The author used 1 chassis for the receiver; but 2 for the transmitter, and ceramic 
condenser-mountings (see Fig. 28 and C.) 
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RADIO^CRAFT For JANUAR 
THE RECEIVER 

The receiver, which is shown in Figs. A, B and 
C» is a standani ultra-highfreQuency snper- 
reaeneraitvc set. While it is simple in design it 
is capable of excellent performance when prop¬ 
erly constructed. 

The 6K7 Electron-Coupled Super-Hcgcnerative 
Detector. Tube VI, the 6K7 utilized for the de¬ 
tector, as shown in Fig. IB, is of the eleciro'tt- 
coupled type. That is, the screen-grid is grounded 
through condenser C5 which serves as, what 
may be considered as, the plate of a “grounded- 
plate oscillator.” 

The 6F6 Output Tube. The 6F6 metal output 
tube affords ample output for magnetic-type 
headphones. The output of this stage miiy be 
fed into a succeeding, higher-power stage, if 
it is desired to operate a loudspeaker, and the 
headphones allowed to remain in the plate cir¬ 
cuit or the 6F6 in order to act as the plate load. 
The final stage then could conveniently be 
capacity-coupled to the plate of the 6F6. 

The ftCS (Quench Oscillator. The 6C5 Quertch 
oscillator applies a Quench, volta^ic to the screen- 
grid of the detector tube; while the screen-grid 
bypass condenser, C5, serves also as the tuning 
condenser for the plate coil of the 6C5 tube. For 
the benefit of those unfamiliar with this type of 
circuit, the following outline—which, due to 
space limitations, is brief—will suffice. 

HOW THE QUENCH OSCILLATOR 
FUNCTIONS 

Super-regeneration is regeneration carried be¬ 
yond the point of oscillation without distortion 
to the received signal. This Ls achieved by per¬ 
mitting the detector circuit to oscillate, then 
damping-out the oscillations, a great many times 
per second above the audible frequencies. 

This type of detection is much more sensitive 
than the straight regenerative detector and is 
therefore extremely desirable for ultra-high- 
fre<iuencies. Another advantage is that the sensi¬ 
tivity to strong signals is quite low. This action 
is very similar (but reciprocal) to A.V.C. ami 
helps eliminate to a large extent automobile igni¬ 
tion and other man-made noises. 

In order to keep the quench frequency from 
reaching the audio tube, V3, a tuned filter is 
included in the receiver which greatly improves 
the operation of the audio stage. The quench 
filter consists of L3 and C7, and is adjusted as 
follows: 

Connect an output meter or a neon lamp to 
the audio output terminals and rotate condenser 
C6 for minimum output. (As the tjuench fre¬ 
quency is siiperaudible it is apparent that phones 
cannot be used for making this adjustment.) 

Another important point is the connection of 
the quench oscillator coils. These coils are to be 
connected in reverse. That is, the coil marked 
“grid'* is to be connected in the plate circuit, 
and the coil marked *‘plate” is to be connected 
in the grid circuit, of the 6C5. 

DESIGN CONSIDERATIONS 

Rigidity and compactness, with high-quality, 
low-loss insulation, together with correct ar¬ 
rangement of the components, are essential if 
duplication of these circuits and their effective 
ness ape desired. Perhaps the ?/iOsf itnportant 
single factor is short plate and grid leads. 
(Continued on page 411. List of Parts appears 
on page 438.) 



Fig. 4. A tunable dipole (Al available on the 
market; dimensions and connections are shown at 6. 
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I “Fil show you how to get the jobs that ] 
I other Radio men Can’t handle” I 




.J 


MAKE >40-^60 a WEEK 


with this 


New Kind of Radio T raining 


It Actually Sets You Up for Business! No Experience Needed 


Now I here’s a new kind of Radio tmintne every man 
Rhould know about if he wants to Ret on the money end 
of the Radio indu.<iUry. Men taking my training right 
now are actuatly earninc $10. $15. $20 a weoK ana 
D>ore la &pare time—while they learn, iicn who have 
graduated arc holding down jobs paying $60 a week 
and up. 

Make More Money Quick 


My course Is arranged so that you get practical lessons 
right at the start. Quickly. >*ou arc ready to begin 
servicing sets, i'seful. simple job sheets ahinv you every 
step to take. And you have the equipment to handle 
these jobs proper IV. Time and time again my students 
write In to tell me they are handling Jobs other Radio 
nun ronldnt handle. Tlmfs l^ecause my easy-totUiider* 
stand le.ssons and professional equipment make you a 
real Radio expert. 

GET FREE BUSINESS BUILDER 

SERVICE MEN! NOTE 


Old-timers and new comers .ire tak¬ 
ing this new kind of training and 
making real money in Radio. If you 
are a Radio man nmv. you know now 
is the time to gel extra training and 
bigger bay. If >'oii are just about to 
enter Radio, now Is tlic time to start 
taking tills tiiorough. easily-leartie«l 
course. Kverythins Is clear. Everything 
iiraeileal. Tou learn business methods, 
gain seif-oontidcnce, get tlie satisfac¬ 
tion that nothing but quick cash in the 
ptK-ket can give you. 

Get the Facts 

Mall the coupon at once for a FREE 
cor>y of ■■'■ore Money ii> Kadlo'^ and 
also a FREE - BUSINESS BUlUDiat. - 


BIG 

OUTFIT 

SENT 


part of my 
training I send 
you a Big Out¬ 
fit, including 
Triplett Tester, 
complete set of 
Rider Manuals, 
rrofesslOnal 
Tool Kit. Repair 
ParlR. work 
5Kli€M!ls nnd Eby 
Electric Eye. 


For you men already in the business I have my famous 
■‘Master Service Course” consisting of 45 important and 
practical Icssotis. De.'cribes the aituil 
Im>sv to do R. rractlcal. modern and 
easy to understand. Every service 
man needs this special course. Nothing 
like it ill Pritil. Represents years and 
years of experiemo at actual Radio 
Service work. The free botrft ■‘More 
Money In Radio' tells about both i 
courses TERMS AS I.OW AS $3 I’ER I 
MONTH. 11{<>N-CI^\D M O N E Y ( 

B.\CK .VGREEMEuNT fully protects 
you. 
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220'A University Place, N.W., 
Washington, O. C. 
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“More Money in Radio.*’ and also a 
free “BUSINESS BUILDER.” 
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City ..State . 

Paste coupon on penny postcard, mall TODAY, 
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^ ever prin ted . . . 

lust off the press! Complete line of Sound 
Equipment . . . the latest and finest made. 
First Licensed Transmitter . . , built by the 
Hallicrafters and licensed by R. C- A. New¬ 
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Man, Amateur and Experimenter. All at 
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for your copy today! 
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Give him a lathe for XmnH The 
y»3i3' Workshop precision Lathe 
— Hack>Geare<r screw-Cutting. 
Made in 4 bed lengths. Takes » 
attachments. Wt. ^ lbs. Prompt 
/.Sis deliveries for 


SOUTH BEND LATHE 

C.Madison St. South Bend, 


9dNCH WORKSHOP 

SOUTH B^ND 


Pleafte Siay That Vo»# Saw ft in R^dio-Craft 


PRICES REDUCED 

on two Brush mlcrO' 
phones — BR2S and 
B-1. If your jobber 
can't supply you, write 
us. 


THE BRUSH DEVELOPMENT CO. 

3312 Perkins Ave., Cleveland, Ohio 


AN IDEAL GIFT FOR XMAS 


WORKS 

liaon St. South Bend,tnd.,U.5.A. 

~ R ADIO ^ 

ENGINEERING, 

broadcasting, aviation and police radio. &erTic1ng, murine 
radio telegraphy and telephony. Mot sc telegrat.'hy and rail¬ 
way arcouniing taught tlii»r4ajglily. Engineering course of 
nine motiths' duration ediiivaleni ao three year: of lollege 
radio work. .\ll exi>e)iaes low. C\ttalog free Mcliool 
established 187>t 

Podge's Institute, Hudson St., Valparaiso, Ind. 


DEPEND ON DEPPOARLl 


write for new Catalog t 


Post cards make it easy to answer advertu>€- 
ments which appear in Ii^io~Craft, without cut¬ 
ting valuable data which you may wish to aave. 
Sent! for a supply of free post cards and use 
them in answering all Radio^raft ndverti.sers. 


HOW TO MAKE A 
2-WAY "HAM" STATION 
FOR 5-METER PHONE 

(Coniivurd from prre€di»(j pof/r) 

LIST OF PARTS 

Transmitter 

Six turns No. 11 wii-e, apaced-out to H ; 

Nine turns No. I t wii^, spaced-out to IH ins.. 
L2 : 

Nine tiirn.« No. 11 wire, spnceil-out to 1 ins., 
L3 : 

Four turns No. 14 wire. space<l-out to yi-in., L4 : 
Three turns No. 11 wire. spaced<»ul to %-in.. L5; 
(All coils have an insitle dia. 7 ^-in. ; they are 
spaced-out to the widths indicated above.) 
♦One 2-in. meter. 100 mn. : 

One Solar mica conden.ser. 100 mmf.. C : 

One Hammarlund midiget condenser. 7r» mnif., 
Cl ; 

Two Solar mica condensers. O.OOl-ml.. C2. C4 ; 
Two Hammarlund midget contlensers. 35 mmf.. 
C3. C5; 

One Hammarlund variable condenser. 100 mmf., 
C6: 

One Solar mica condenser, .500 mmf., C7 ; 

One Hammarlund variable condenser. 35 mmf.. 
C8: 

Three Aerovox condensers, 0.01-mf.. 450 V.. C9. 
C12. C13. 

Two Corneli-Dubilier condensers. 1. mf.. 200 V., 
CIO. Cll : 

One Cornell-hubilier condenser, 10 mf.. 50 V.. 
CM : 

•Two condensera. 1. mf., 450 V., Cl5. C16: 

Two I.R.C. resisting. 50.000 ohms. 1 \V.. Rl. K13 ; 
Two I.R.C. resistors, 25.000 ohms. I W.. K2. K12 : 
One I.R.C. resistor, 5.000 ohms. 1 W.. RH ; 

One I.R.C. reasistor, I meg., y>-W.. R4 ; 

One I.R.C. resistor. 1,000 ohms. Vj-W., R5 : 

One I.R.C. resistor. I.r>(i0 ohms, K6 ; 

One Centralab variable res»i.'^tt»r, 0.5-meg.. R7 ; 
Two l.K.C. resistors. 0.1-meg., Mr-W.. Its. U9 : 
One l.K.C. resistor. 0..5-mcg.. .1 W., RIO: 

One I.R.C. resistor, SCO ohm.^. r, \V., Kll : 


T : 

One meter jack (see text), Jl, J2: 

One Lynch drilleii chassis ; 

()ne Kayihcon type 6V6 tube. Vl : 

One RCA Rudiotron type 6N7 tube. V2 ; 
One Sylvania type gChG tube. V3 : 

One National Union type 61*6 tube. V4 ; 
•Four octal ceramic sockets. 

Keccivor 


tapped at 3rd turn. L2 : 

•One choke. HO mhy,. 1.3 : 

♦Two quench oscllintur units. 1.4. 1.5: 

One Hammarlund variable comlenser. 15 mmf.. 
Cl : 

One Solar mica comlenser, 50 mmf., C2 ; 

Two Solar mica condensers. 0.001-mf.. C3. C4 ; 
One Solar mica condenser. 0.002-mf., C5 : 

One Hajnmarlund trimmer, 110 mmf.. C6 : 

One Solar mica condenser. 200 mmf,. C7 : 

Two Coruell-Oubilifr paper condensers. 1 mf., 
450 V., CR. Cll : 

One Cornell-Hubilier paper condenser, 0.1-mf., 
450 V.. CO; 

One Corneli-Dubilier paper condenser, 0.01-mf., 
460 V.. CIO; 

One Aerovox condeiu^er. 10 mf., 50 V., C12; 

One Continental Carlmn resistor. 3 meg., V^-W., 
HI : 

One Centralab potentiometer I’esLstor, 50.000 
ohms. R2 : 

One Continental Carlion resistor, 1 meg., Mj-W., 
R3 ; 

Two Continerdal Carbon resistors. 50.000 ohms. 
Vl»-W.. R4. R7: 

One Continental Carbon resistor, 10,000 ohms. 
2 W.. R5: 

One Continental Carbon resistor, 500 uhras. 2 
W.. K6; 

One Centralab potentiometer, n.b-nieg., ItT ; 

One Kenyon audio choke, type T155. Ch. ; 

One drilleci chassis ; 

One National Union type 6K7 tul»e. VI . 

One National Union type 6F6 tul)e. V2 ; 

One National Union type 6C5 tube. V3 ; 

♦One telescope antenna. 4-in. spreaders ; 

•Three octal ceramic*.sockets. 

•Most Radio mail order houses can supply these 
items if properly identifte<l as to title of article, 
issue (month) of h’odio-Crn/f, and year. 


IN 1981 the first Gemsback OFFICIAL RADIO 
SERVICE MANUAL was published each suc¬ 
cessive year a new volume appeared. Today over 
87.000 OFFICIAL RADIO SERVICE MANUALS 
are being constantly used by radio Service Men. 

Every edition of the Manual is an encycIo’>edia of 
schematic diagrams. The first six volumes contain 
over 13.000 wiring diagrams. Rarely comes a set 
for servicing for which you can't find th? d'agram 
and service information you need. Diagrams for 
sets which were distributed in 1927 — and many 
marketed prior to that date—are oublished in 
Gemsback Manuals. 

Here is a complete listing of all the Gemsback 
i O’^FfCIAL RADIO SERVICE MANUALS, in- 
1 chuPiig the two volumes of the OFFICIAL 
AUTO-RADIO SERVICE MANUAI.S. 


451. 



1930 

MANUAL 


Over 

1.200 

p.tces—Over 

2..^00 inVstr.ittonK— $7.00 




1935 

MANUAL 


0\*er 

1.000 

Po ere »— Over 

0.000 IttustratlOns— $7.00 




1934 

MANUAL 


Over 

40O 

Cages—Over 

2.OO0 Illusiratton.w $3.S0 




1933 

MANUAL 


Over 

TOO 

r.nrei*—0\*er 

2.000 IIIustr.'itton»— SS.Oo 




1932 

MANUAL 


Over 

1.000 

PfigeR—Over 

2.000 IlIURiralions— SS.oo 




1931 

manual 


Over 

6.yo 

l*wge!i—Over 

l.rtOO ttlUikirittlOni»— $4.50 

LI; 



1933 AUTO-IVIANUAL 

1 Over 

::40 

1 “ages—Ov'er 

r>00 tllUKiritlion;*— $2.50 

and j 

1 


1935 AUTO-MANUAL 

1 

1 Ov... 

240 

t’Mt es—0\ cr 

500 Illustrations— $2.50 


Any of these Manuals can be onlercd by filling in 
coupon below anil mailing it with your remit¬ 
tance to KADCHAFT PUBLICATIONS. Inc. 
99 Hudson Street, New Vork, N, Y. 


MAIL COUPON TODAY! 

HADCRAFT PUBLICATIONS. Inc. RC-138 
99 Hudson SI., New York. N. Y. 

Otnllenicn: Enclosed bn-l riiv remittance of » 
for ivlifch send me POSTPAID f»iie Copy of the 

. OKFICIAL K.vniO SOirU-E MANUAL 

(Send rcmiltancH bv cbcck or money order. 
Mogtster letter If you icml otnii.i This offer i% 
ffood only in U. S. 


Name 


Address 

City 


.State 
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NO REASON 'kZ/uf 
YOU SHOULDN’T PROFIT 
FROM BeA4uouu^ 
FEATURED IN BERNSLEY’S 

Official Radio Service Handibook 


P KOFESSIONAL mfn like to learn new UkinKs aiMJut 
their businosf— and we've fouixl tt)at ra'Ho men are 
wine to the ••irjrks” also. TJjal Is why ihousnnit.s 
of ractio Service J^teri emiHtnntly refer to Bernsley's 
OPilC.IAL RAniO SKHVICE HANOI HOOK. It has the 
servicing tip* your biiHincss reeutros —arul many more 
hcMldCN. The iTANDinOOK Is the ’"by word" amoiic 
crackerjack radio men. 

NCRE ARE THE OUTSTANDING FEATURES 
Special section eKceeding 250 pages of Operating Notes 
for Standard Receivers A Circuit Theory and Analvsls 
^ servicing Kgtiipment A Standard and Snecla’lzeft 
Ri»celve;- InstaHatloiis A Modernization and Conversimi 
Rata A Sm-tal and Economic Problems of ^hc Service 
M,^:: I > .'iri there are over hundred toPics covered 
--with .iiuati-atiiiiiM and ohotoKraphs aplenty. 

It's a text hook 
every radio Service 
Man necils — It's a 
comprrhonalve vol< 
ume of 

Over 1,000 

Pages 

Over IfOOO 
Illustrations 

It Is sturdily bound 
to assure rotiuh 
usaire— and it hn» 
an attractive, stiff 
llneu cover with 
title stamperi In 
jrold letters. Con¬ 
veniently • i y. e d— 
0x0 Inches— and 
weUChs over two 
liounds. 

RdDCRAFT 
PUBLICATIONS, 
Incorporated 
99 Hudson St. 
New York, N. Y» 

lic-i:»» 




Inc. 
N Y, 


Gentlemen; Please send me on FIVK-DAY APPitOVAL. 
Ot e Copy of BFIWSLEY’S OFFICIAL RADIO SEHViCF 
IIANniBOOK. If I retain the I will rem.l 

ItIV the amount of S-I-OO. .<;houid I retttm the 
* pay only the mailing costs to you. 


g^mpMv 


City . 

Employed by 


fThia offer la »:oo<J only In U.8.A.) 


FACTORY TO YOU 

NEW REMINGTON NOISELESS PORTABLE! 




TELEVISION STUDENTS ^ 
LEARN BY MAKING 
CATHODE-RAY TUBES 

(Continued from page 403) 

and the lower neck. The jfraphit* is obUiined in 
colloidal form (that is, line patticles of graphite 
suspended in water) and is known Commercially 
a-s “Aquadag. ’ 

In cathode-ray tube manufacture, uouatlag is 
usually mixed with two or three times its volume 
of distilled water and the resulting solution 
carefully worked and agitated to elTect a homo¬ 
geneous dispersion of the grjiphite. hi simpler 
words, there must he no lumprt, no matter how 
small, in the solution. 

Numerous method* for applying the graphite 
coating were trie<l until the ultimate one, to 
he described, was evolved. Although these ex¬ 
periments were numerous, time-consuming and 
ofttimes dLsastruus to our clothes, we obtained 
a considerable amount of valuable information 
from them. 

HEATING THE AIR INSIDE THE C.-R. TUBE 

We found, for instance, that the air inside the 
cathode-ray tube had ti> be heated before Iht 
graphite would adhere to the sides of the tube. 
Experimentation with the proper method for 
healing this air eventually resulted in the method 
shown diagramrnatically in Fig. 1, and photo¬ 
graphically in Fig. F. 

The early experiments were so disappointing 
that at one time we were almost tempted to 
use an internal coating of metal like potassium 
and magnesium instead of graphite. These metals, 
however, have a tendency of combining only with 
the active ga.ses which remain in a tube after 
it is evacuated and not with the inert gases 
which, therefore, len<l to reduce the high vacuum 
necessary for proper operation of the cathodc- 
ray tube. 

Graphite, on the other haml, possesse.s the 
highly desirable iiower of adaorption: that is, it 
has an alTitnty for all types of gas molecule.^ 
which adhere to its surface but do not combin< 
with the graphite chemically. Thus, any gase." 
remaining in the tube after evacuation are ad¬ 
sorbed by the graphite, thereby maintaining the 
high vacuum within the tube. 

With this and other points in its favor, we 
iletermineil to find a solution for the method of 
applying the graphite coating. Figure F sh iws 
the apparatus which we usetl and with which 
we were finally successful. 

APPLYING THE GRAPHITE 

As show’n (diagrammatically in Fig. 1). the 
acpiadag solution is contained in a metal funnel, 
through tlie center of which extent! 2 concentric 
glass tubes, one being the liot-air intake and 
the other the exhau.-^t tul>e. Then we lowered the 
calhode-ray ‘blank’* into the liquid by means of 
the pulley system shown. It was necessary t<» 
place a fingered guide over the exhaust tube 
since otherwise the cnthtxle-ray blank would be 
(Continued on fcUowivy 


soiM^t^ing new 


UNDEITTNE^^UN 


Famous Remington 
Noiseless Portable that 
speaks in a whisper, only 10c a dEiy, direct from 
factory. Standard keyboard. Automatic ribbon 
reverse. Variable line spacer and all the conven¬ 
iences of the finest portable ever built. PLUS 
the NOISELESS feature. Act now. fcJend cou¬ 
pon TODAY for details. 

You don't RISK a Penny 
We send you Remingrton Noiseless Portable for 
10 days' free trial. If not satisfied, send it back. 
We pay all Bbipping charges. 

FREE Typing Course and Carrying Case 

You will receive FREE a complete simplified 
home course in Touch Typing. Also FREE, a 
handsome, sturdy carrying case. No obligation. 
Mail coupon for full details—NOW 


Remington Rand Inc., Dept. 180-1 
466 Washington St., ButTalo, N. Y 

Tell me. without obligation, how to get a new Rem¬ 
ington Noiseless Portable, plus Free Typing Course 
and Carrying Case, for lUc a day. Send Catalogue. 

Name . 

Address . 

City . 


State. 


BE SURE YOUR NEWSDEALER RESERVES MARCH 
1938 RADIO CRAFT FOR YOU. 



AIR • 
INLtT TUBE 



A CO^lVtE 
TUBE COMPLEMENT BOOK 

Of course there have been 
tube complement books 
before. But when you find 
one as full of helpful infor¬ 
mation as is the big, 

200 page Sylvania Tube 
Complement Book 

—thafs something new. 

Take a look at this list of fea¬ 
tures: 

/ • Tube complement list¬ 
ings for 10,386 models. 

2 • List in gs for 259 com¬ 

panies. 

3 • Most complete compila¬ 

tion of i-f peaks available. 

4 • Contains helpful articles 

on tube selling, etc. 

5 •Largest compilation of 

trade names ever made — 
560 names. 

That’s all we have room to 
mention here. But there are 
many more features — all de¬ 
signed to be of help to you. 

Where “under the sun” can you 
find a book as complete as this 
one? And the price is only a 
quarter! 

See your jobber, or send the 
coupon below and 25c to us. 
You’ll get your copy of the Syl¬ 
vania Tube Complement Book 
in a few days. 

SYLVANIA 

Set-Tested Radio Tubes 


HYCRADE SYLVANIA CORPORATION 
Emporium, Pa. KC-19 

Enclosed plea.sie find 25c. Send me my copy 
of your new Tube Complement Book right 
away. 


Fig, t. Diagrammatic view of the set-up tor 
graphite-coating the inner surface of the tube. ■ 
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INSURE YOUR FUTURE! 

start Training Now in 

PRACTICAL RADIO 
[ENGINEERING^ 

po 3TOU ever .sit down and ’M<»ok your job In the 
face ? Are you satiaflefi with your prc.sent position, 
or anpoUR to set aheudf Today, you can t t»e satis¬ 
fied. berause raPld new developments mean Itadio 
wants only men who are TECHNICALLY TitAlNED, 

GOOD Men in Radio—Have GOOD Jobs 

But. you need somethlni; more than ’‘gcjod Inten¬ 
tions. RiKht now IS the time to start irainlnp- „. 

''‘on t be left iieliind when others co ahead. 
CItEl olTers 3'ou home-training that will equip you 
to Jteep pace wltli Hndlo. 

Rojid iMm FREE Book 
**A TESTED PLAN FOR A 
FUTURE IN RADIO*' 

Just off the press! 4A pages of 
interesting facts and illustra¬ 
tions. Describes CRCl courses 
and your future in Radio. 
WRITE FOR YOWn COPY TO¬ 
DAY! 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Dept. RC-1 

14th and Park Rd.,Washington,D.C* 

New York City^29 Broadway 



DON’T! 

BUY ANY AMPLIFIER OR 
PUBLIC ADDRESS SYSTEM 

until you read our bulletin deacribinff a 
new line of 1^38 amplifiers designed by 
A. C. Shaney featuring; 

Audio Spectrum Control 
Cdthode-Orive Amplification 
Automatic Feedback Suppression 
F.V.F.B. Beam Power Amplification 
Automatic Audio Volume Control 
Floating Audio Power 
Plus many other exclusive features. 

Our Amazintfly Low Pricea, Free Trial 
Offer, and Usual Five Year Guarantee 
Make it Well Worth Your While to Write 
To-Dau for Free Bulletin No. PA 138. 
Free P.A. Consulting Service. 

AMPLIFIER CO. OF AMERICA 
37-47 West 20th St., New York, N. Y. 


(Continued from preceding page) 

apt to lean to one side or the other and not 
become evenly coated on the inside of the nar¬ 
row neck. Of course the outside of the bulb be¬ 
came coated, too, and had to be washed. Each 
bulb required 2 or 3 coatings. 

A time-driven device to slowly raise the blank 
out of the aquadag was necessary to insure a 
uniform coating. A series of pulleys and a motor 
with a speed reducer were used in combination 
with a string and weight. A switch attached to 
j the string was employed to automatically shut 
j ofT the motor at the proper time. 

I Making an electrical contact through the glass 
wall of the Vessel was another problem, since 
a large surface and a good contact were neces- 
I sary for the thin coating of graphite. A piece of 
' platinum foil fastened to a little tungsten and 
I nickel hook was employed. When the glass was 
I heated and the platinum pres.sefl against it, it 
adhered to the *‘wet” glass. Since the platinum 
was so thin, it did not have strength enough 
to crack the glass due to the difTerent coefheients 
1 of expansion between the pyrex glass and the 
j platinum. This operation, naturally, had to be 
done before the graphite coating was applied. 

In a cathode-ray tube, any 2 electrodes of 
dilTerent size with a dilTerence of potential be¬ 
tween them act as focusing electrodes. It is 
possible with certain types of electron guns to 
I make the last electrode in the gun the same 
potential as the aguadag coating, with the result 
that the aquadag produces a negative focusing 
elTect. and in that case, would act as a means of 
discharging the accumulated electrons. The 
aquadag coating may be used as a focusing elec¬ 
trode discharger or as a discharger only, depend¬ 
ing upon its relation to the other giin design and 
assembly, and the Potentials thereon. In our 
cathode-ray tithe, it ia used na a combination dia- 
charger and focusing electrode. 

Part IV will continue this enlightening <lis- 
cussion with details on the design of the “elec¬ 
tron gun“ of the cathode-ray tube. 

This arfiWc been prepared /roni data sup¬ 

plied by courtesy of American Television IttstUutc. 



Better - Qu icker - More Profitable Ser~ 
vicing with RADIO CHASSIS CRADLE 


crudtc) for efficient Hcrvic- 
Ing of testina and repair- 
InK of receiver* or .impli. 
flcr*. Equipment clamps to 
cradle wbicli Can be ad¬ 
justed to any angle. Ac- 
rofntnoilate.s chassis up to 
I a X 12 X 2a inches. Ex¬ 
cellent for di^layliig re- 
cel vers. WriU fat itluatraUd 
circular HCJ 


WM.A.TH0MASCD.321 CAROLINE ST., NCEN AH,WISCONSIN 


MODERNIZE YOUR OBSOLETE 
TUBE CHECKER OR SET 
ANALYZER with "PRECfSION" 

Wfif# for datails. Mention make and modal 
number of your old instrument. 

PRECISION APPARATUS CORP. 

*821 EAST NEW YORK AVE>/.BR00KLYN. N. Y. 



SAVE 

UP TO 50% 

1938 Models 
Late st Fea tures 

MONTH' hack 
OTl AnANT EE 

Free Catalog 
Zephyr Radio Co. 
13141 Hamilton 
Blvd. 

Detroit. Micliiqan 


Be sure to turn to page 388 and read the im¬ 
portant announcement which you find there. 


ORSMA MEMBERS' FORUM 

(Continued from page 420) 

to the owner becau.se he w’as unable to fix it. and 
“believe it or not,” all it needed was a ballast, 
and all new tubes, SO WHAT! 

So 1 think that before fellow's like Mr. Buch- 
.Tnan and others start throwing bricks at Us 
new men, they had better clean their own house 
first. 

M. Martinetz, 

Loa Angeles, Calif. 
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CONTRA: NRSA 

RadiO-CrAFT. Orsma Dept.: 

I have read the protest of the National Radio 
Service As.sociation concerning the “Radio Manu¬ 
facturers Service” on page 505 of the Feb. 193G 
issue of Uadio-Craft. As member 16085 of the 
R.M.S. I w'ould like to express my views. 

The Philco Radio Corp. to my mind is doing 
more than anyone else in the industry at tbc 
present time to improve the status of the average 
Service Man. Before a man is accepte<l he has 
to furnish evidence of certain qualifications, and 
on approval the member is furnished with the 
usual cards of identity. Also he is given a scale 
of charges which would enable a man to make 
a decent living, were it not for the “Gyp and 
Screwdriver” expert tlmt we all have to contend 
with no matter where wc may' be. but these 
fellows will eventually go down into oblivion like 
the racketeer. There are absolutely no strings 
attacheil to tbc membership, and a man can go 
his way servicing Philco or any other set that 
he wishes without any contracts or agreements 
of any description. 1 | 

Further, the periodical issuance of very in- j 
struct!ve literature by Mr. G. .1. Irwin, their | 
Chief Engineer, gives one the idea that the | 
Philco people are very much alive to the chaotic I 
conditions that existed (and still do) in the • 
industry. j 

Until some other proposition is put forth that | 
is as reasonable and less expensive than the | 

above plan. I for one will certainly stick by | 
Philco. Here's many thanks to them and may I 
their campaign for belter .servicing and better I 

conditions continue. | 

Frank H. Hayden, | 

Essex, Ontario. 1 ■ 
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die Hadio Maid.' 


Mte WiuU" 

Aftout *7oii Cr^iufx- 

Ane*U, *7uLel, P. A., 

<Ao4ne Peco^iditu^ and' 

' xMte/t. Padixt. SnMjadi 

\ THE ANSWER— 

i The RADIO-CRAFT 
LIBRARY SERIES 

The RADIO-CRAFT LIBRARY SERIES has 
been the foundation for instruction for thousands 
in radio—in one or more of its specialized 
branches. For P.A. there's a book—for Auto 
Radio Servicing there’s another — for Home Re¬ 
cording there's also a valuable text—for Theory 
of Vacuum Tubes — for Specialized Diagrams — for 
Serv-icing Various Receivers — for Test Equipment 
-^nd other subjects—each has a special volume. 

Radio's most noted writers — Clifford E. Denton, 
Louis Martin, Robert Hertzberg, R. D. Wa.sh- 
burne, Joseph T. Bernsley and others are the 
authors of books in the LIBRARY SERIES. 

Each book contains 64 pages—meaaurcs 6x9 
inches. The number of illustrations in the books 
vary from 50 to 120. Each volume sturdily l>ound 
with flexible cover. BOOKS ARB UNIFORM. 

! Here are the titles: 

; 2. MODERN VACUUM TUBES. 

3. THE SUPERHETERODYNE BOOK. 

5, HOW TO BECOME A SERVICE MAN. 

6. BRINGING ELECTRIC SETS UP TO DATE. 

8. RADIO QUESTIONS AND ANSWERS. 

I 9. AUTOMOBILE RADIO AND SERVICING. 

10. HOME RECORDING AND ALL ABOUT IT. 

12. PUBLIC ADDRESS INSTALLATION AND SERV. 

ICE. 

13. ABC OF AIR CONDITIONING. 

14. POCKET RADIO GUIDE. 

15. ABC OF REFRIGERATION. 

17. SERVICING WITH SET ANALYZERS, 

To order any one or more of the volumes in the 
50c RADIO-CRAFT Library Series—clip—fill 
and mail coupon below, with remittance, to 
RADCRAFT PUBLICATIONS. Inc,. 99 Hudson 
Street. New' York, N. Y. 



MAIL COUPON TODAY! 


RADCRAFT PUBLICATIONS, INC. RC.I38 
99 Hudson St., New York. N. Y. 
fJentlemen: I liavo circled liolow the numbers 
enrresponriing to tho titles In the ILADIO-CH.MT 
l»lbriiry Scries. My remittaneo for tho amount of 

$- 1 3 enclo-sod- 

2 3 5 G 8 9 10 12 13 14 15 K 

Naino . 

Address . 


aty .SUlo . 

Books sent PREPAID In U.S.A. only. 
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... Men! 

HERE IS THE 
MODERH MIRACLE 
WATER PEH — 


W HEREVER there’s water, 
there*s ink — for the MIRA¬ 
CLE V \TER PEN. There’s a tiny 
ink cartridge in the barrel of the 
pen — two or lliree lifts of the suc¬ 
tion le\er and the pen is completely 
filled. One small ink cartridge keeps 
this modern pen supplied with ink 
for many months. 

All parts of MIRACLE V ATER 
PEN are acid ‘‘corrosion” proof. 
Nibs arc 1 bkarat gold-plated. Air¬ 
tight inner cap keeps pen moist at 
all times. The ordinary (liii<l capac¬ 
ity is almost twic^e other pens. Five 
additional ink cartridges are care- 
fullv hi<Iden in a reserve chand)er. 
MIRACLE IFATER PENS carry a 
life-time f(narattte.*\ 

Order your MIR* 

ACLE W\TER 
PEN today - - by 
mail. Sent POST- 
PAID anywhere 
upon rereipt ot 
cl»ecl\, money or¬ 
der or cash for 
SI.50. R e p nla r 
$4 00 valfie. 

GRENPARK COMPANY 

1229 Park Row Bldg., New York, N. Y. 

! GRENPARK COMPANY RC-13S * 

J 1229 Pork Row Bldg.. New York, N. Y. J 

I Gentlemen: £nclo6cd >*ou will find my ronui.unce ol | 

• t . fm which send me. ..MIRACLE • 

I WATER pens at One DoUar and Fifty Cents I 
I ($1.50) each. YOU ARE TO PEND AIK TUL | 
• PEN POSTAGE PREPAID. (In U.B.A. Kilv.' | 
I I 

2 Name . I 

I I 

J Address . I 

I I 

■ City . . State ... J 

z (Send remittance by check, money order, unused _ 
■ U. 8. Postage Stamps. Rcglsier l«UCr If you send ■ 
■ cash with order.) ■ 



SERVICING p. & A. 

(Continued from page 407) 

One was a model 37-33 and the other n model . 
37-38 Both will operate when first turned on 
and operate OK, but when warm, if the re¬ 

ceivers are turned otT and back again, inopera¬ 
tion will result. Have tried new sets of tube: 
with no success. The model 38 is a 2-band re¬ 
ceiver and Operates on the short-wave band with 
no symptoms such na described. This trouble has , 
been puzr.ling practically every Service Man in 
this locality. Please advise me where to look j 
j for the trouble. Both switches are OK. 

(A.) From all appearances, the difhculty with ■ 
I the receivers in your inquiry is due to grid 

I blocking. When ganged switches, in a battery 
receiver, such as shown in Fig. Q.38C, are opened | 
I and then closed before the tubes cool completely, 

I charging current from the "B” battery through 

the plate resistor, coupling condenser and grid 
I I'esistor causes the grid to become positive by an 
amount etiual to the voltage drop across the 
giid resistor. It is possible that the grid becomes 
highly positive because of the heating lag of 
the ftlament. Under these conditions the grid 
may emit secondary electrons and since the 
secondary emission current flow is in the same 
direction as the charging current, the positive 
I potential on the grid becomes very high. The 
I transconductance and consequently the output of 
t the tube is very low. When the receiver is turned 
otT, auffleient time for the filaments to cool com¬ 
pletely should be permitted before turning the 
switch “on” again. 

One remedy i3 to connect the “B” switch in 
such manner that the ”B’’ battery potential is 
placed upon Vl at all times to prevent charging 
current from flowing through the coupling con¬ 
denser when the switch is closed. See Fig. Q.38C. 

In some cases, lower values of both coupling 
condenser and grid resistor have effected a repair. 
This, of course, will aifect both gain and fre¬ 
quency respon e. 


"HAM" SET USES NEVv' 
TUNED-CRYSTAL FILTER 
CIRCUIT 

(Continued from page 403) 

greatly tu improve operation of the phasing 
conlt'ol. 

This phasing condenser is of the differential 
type. By shaping the plates it was found possible 
to considerably reduce an interlocking action 
traceable to this factor. 

Note that these < haracteri.stirs now make it 
p«>.s.sihlo to leave the crystal in circuit at all times. 

Our lyifoT-ntation Bureau, u>'U gladly supply 
ntattHfaeturera' names and addrexHea cf any items 
mentioned in HADIO^CItAFT. JKease enclose a 
stamped and self-addressed envelope. 


HOW TO MAKE A 
' 2-WAY "HAM" STATION 
I FOR 5-METER PHONE 

j (Continued from page 437) 

The leads for the radio-frequency section of 
both the receiver and transmitter are kept ex¬ 
tremely short due to the unique method of con¬ 
struction. It should be noted that the tanks (tun¬ 
ing coil and con<lenser .-^eclions) of the oscillator 
section of the transmitter are mounted quite 
close to the tube socket; and that the <loubler 
■ tube ifi inverted so that the leads to the grid 
j and plate tuning condensers arc kept excep- « 
tlonally short. We repeat: keep these leads short 
, if proper operation is expected. 

Chassis details of the receiver and transmitter 
: are given in Fig. 3. Coils for both the trans¬ 
mitter and the receiver may be constructed in 
I accordance with Fig. 2, and the data given in 
the List of Pai'ts. The transmitter and receiver 
may be powered from batteries or a power pack 
as convenience dictates. He<iuisite voltages and 
current values are indicated in the diagram 
caption. (The receiver may be considered as a 
5.6 to 2.5 meter receiver since the tuning range, 
without changing coils, extends to the higher 
frequency. To operate the transmitter on 21/4 
meters, though, would necessitate adding 2 
triodo acorns in push-pull arrangement.) The 
writer will be glad to advise constructors who 
encounter any difficulty in building this 2-way, 
5-meter “sUition.** 

Please Sag That Yon Saw It in Radio-Craft 
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is PRICED 
with the LOWEST 

You need never scratch your head 
again about which transformer to 
use. It's so easy (o get the finest 
transformer your money will buy. 
Just say "UTAH” to your jobber. It 
took 16 years to evolve UTAH'S 
greater magnetic field e05ciency, big¬ 
ger safety factors^ positive humidify 
seal and lower eddy current losses. 
Your low price is the result of en¬ 
thusiastic popularity with manufac¬ 
turers, amateurs and senicemen 
everywhere! 

You’re way ahead every time you re¬ 
place with UTAH—the transformers 
that last 
longer, 
work bet¬ 
ter, but cost 
no more# 

See your 
jobber or 
write Dept, 
RC-1 for 
catalog. 





UTAH^ADIO PRODUCTS CO. 

OllCAGO, U.S.A. 


TORONTO 
ONTaniO. CANkok 


BUENOS AIRES 
fucoa RADIO PRODUCTS CO : 


"16 YEARS OF LEAOERSHIP’ 


LEARN AT MOM 

Radioi 


LEARN AT HOtME — ONLY U A MO. 

ELECTRICAL 
ENGINEERING 

RADIO EriGINEERING 

Work. Train yourself to be Guper-sorvice man. real vaciitim 
tube technician. Unusually thoroucii for Uic very Low 
iTke! 

ELECTRICAL ENGINEERING 

Prepare yourRclf at Low Coat, for eecurc future. .MoUenj. 
Simplified. Ljuickiy understood. 

nMIV Either courj-e. Deferred Payment Man. Ex- 

vribl aaa. perlmsntul kl(<i fun^isheiL Diploma Kivcn 
on completion. 

CDPrl ^end nuirk for free copies of f:rhool catalogs. 
rntC. sludent magazine, complete detait^i. Don't enroll 
anywhere before seeing our literature. WRITE NOWI 

LINCOLN ENGINEERING SCHOOL. Box 931-58. Lincoln, Kebr. 



Telcplek 

A highly effldent ro<)o 
teacher using heavy sPe- 
clslljr preparcfl ivaxeJ 
paper tape, having two 
rows of pcrforatlotia. 
Write for Free folder A-1, 
We are the originators of 

1 Instrument with tapes this type Instrument 
prepared bv expert .-md 
rompletc course: all for 

m.OS. Without Osetnator. 7 Z -76 Cortlandt St., N. Y.C. 
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OVER 
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OVER 
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^OMPARE other service manuals 
^ with the vew GEKNSBACK OFFI¬ 
CIAL RADIO SERVICE MANUAL 
(Volume 7) as it is published today. 
You’ll find the GERNSBACK MAN¬ 
UAL, by far more complete in service 
information — more up-to-the-minute 
with present-day receiver diajnams— 
and published entirely differently than 
in previous years. 

Most important of many innovations 
are the month-to-month installment 
method of publishing: Volume 7—and 
the deferred payment plan which makes 
it convenient for every Service Man to 
own radio’s greatest of sei'vice mavnals. 
Write today for descriptive literature 
which grives complete information about 
Volume 7 of the OFFICIAL RADIO 
SERVICE MANUAL—and the plan 
which tells how to pay-as-you-compile 
vour Manual. Mail the coupon below — 
TODAY! 

RADCRAFT PUBLICATIONS, Inc. 

99 HUDSON ST., NEW YORK, N. Y. 


RADCRAFT PtBLICATIONS, Inc., 99 Hudson Slieel, New York, N. Y. RC-IU 

Gentlemen; Please send me descriptive literature on Volume 7 of the GERNSBACK 
OFFICIAL RADIO SERVICE MANUAL — and details for buying this edition on the 
deferred payment plan. 


_ voty ■ 

OFFICIAL 

radio service 
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BUSINESS PROBLEMS OF 
THE SERVICE MAN 

(Continued from page 4l4) 

extended about 6 feet from and at right-angles 
to the wall. In back of the counter were some 
shelves on which there were about 90 to 100 
tubes. A small aisle separated the counter from 
a partition in back of the store. In the middle 
of the partition an open door allowed a view 
of the workshop and bench. An analyzer was 
visible, no other test e<iuipment was noticeable. 
The diagram (Fig. 1) will give a clearer picture 
of the layout. 

SUMMARIZING 

The radio seta were old models, the tubes were 
of various manufacture and not in sealed car¬ 
tons. The analyzer must have been at least 6 or 7 
years old. As far as I could determine from 
appearances, the maximum value of the store 
including fixtures, could not lYOssibly exceed $300. 

Expressing this opinion to Mr. Degam. he in¬ 
formed me that according to Mr. W.’a inventory 
the list value of the merchandise was over $750. 
The trade discount brought this value to a little 
less than $450. The goodwill and customers* tele¬ 
phone list made up the difference. An advantage 
not mentioned heretofore was that the rent was 
only $40 a month. 

The highlights in this month’s ’’Business Prob¬ 
lems of the Service Man” are as follows: 

(1) Mr. Degam was anxious to open a radio 
store under most favorable conditions. 

(2) He was offered a going business at a 
bargain price“.$500. 

(3) The overhead was low. 

(4) He had an accumulation of equipment and 
parts with which to fill up the store. 

(5) He had a large passing crowd, a hospital 
and an elementary school in the immediate 
vicinity. 

Under these circumstances, would you be in¬ 
clined to buy the store described in this article? 

Now — my diagnosis : 

(1) The neighborhood was not thickly popu¬ 
lated. 

(2) Heavy pedestrian traffic means very little 
if it IS t»w/w a crowd ius/ii?ip to and from worlc. 

(3) The number of empty stores was an in¬ 
dication that the shopping on that street was not 
heavy. 

(4) Obsolete, low-priced radio sets ; as well as 
an old stock of tubes, meant that his turnover 
was very poor. 

(5) The value of the merchandise was over 
estimated. Standard trade discounts do not apply 
to obsolete merchandise. 

(6) Goodwill and telephone call lists are of 
doubtful value unless the organization has been 
highly advertised or established in the neighbor¬ 
hood over a number of years. 

The above disadvantages overcame by far the 
advantages of the advertising value of a school 
and possible small set rentals in the hospital. 

The advice under these circumstances was— 
don't buy! Experience has since proven the 
worth of this suggestion. 


RADIO WITTIQUIZ 

(Continued frOrn page 420) 

detecting power losses in transmission lines, (c) 
One that will not overload with Large R.F. signal 
and which delivers considerable power, <d) A 
service instrument used in detecting power of 
radio sets (direct reading scale), (e) One so 
designed as to deliver large power with a grid 
voltage of only 0.00025-millivolt, and plate 
voltage of + 4Vi». 

Gex). a. Boyog 


(51) A variable resistor is— 

(a) The part of the tuning system of a radio 
receiver which rejects the unwanted stations. 

(b) A resistor which varies from its rated value, 

(c) A resistor having one or more sliding con¬ 
tacts for varying the amount of resistance in¬ 
cluded in the circuit, (d) The valve which con¬ 
trols the grid-leak. 

Carl F. Com sick 
(Continued on. page 448) 
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A ll letterheads 
are beautifully 
printed on the best 
ivory or Grey Vel¬ 
lum paper, with your 
name and address 
printed in a choice of 
BLUE, BLACK or 
BROWN ink. 


AFFFP lin 1 200 Club size sheets. 0%" x 

plus 100 envelopes. Botfi printed hand¬ 
somely with name, address, city and stale, fhirelop printed 
with address on back. 

CIFFFD Nn 0 100 University Size folded sheets. 0>^* 
^ ^ plus 100 envelopes. Both 

handsomely Printed with name, address, riiy and state in 
any color Ink. Envelop inrinted with address on back« 


nrFFD NH 'I ?5 Monarch Siz© sheets, 10%" x 7%", 
'^* ■ ^** IIW. ^ j5 envelopes. Both prlnle<l with : 
name, address, city and state. Envelop printed witli ad¬ 
dress on back. Ideal for business or professional use. 


Price for any one of the above three letterheads, including 
envelopes is only $1.00. Shipment m.ide within five days. 
Order today—enclose $1.00 in cash, money order Or unused 
U. S. rosUipe Stamps, acid iric postaKe for mallInK. 
MONEY BACK (H- AUAXTEE if not satl.sfled. Order by 
number and state color of paper, also ink color. BE SUUE 
TO PULNT YOUR NAME. ADDRESS, CITY .\ND 
STATE to assure accuracy. 


PRIVATE STATIONERY COMPANY 


Dep.irtment RC-t38 

246 FIFTH AVENUE NEW YORK, N. Y. 


PYRO PANTAGRAPH 


q^HIS electri- 
X cal outfit is 
especially de¬ 
signed for 
burning; dc- 
sit^ns perma¬ 
nently on ma¬ 
terials such as 
Leather, Wood. 

Cork. Bakelite, 
etc. 

Plug the Pyro-electric pencil in any 110 volt AC 
or DC outlet and it is ready to be used. Plus 
nnd cord furnished. 

By the use of the Pantagraph included in the 
outfit, any design may be reproduced either in 
original, reduced or enlarged form. 

Outfit consists of: one Pyro-electric Pencil: one 
Pantagraph ; three h.ardvvood platiucs; one bottle 
of Varnish; one Brush ; one tracing tip and four- 
page instruction sheet. 

Size of box: 12Mt x 8*^ inches. 

Outfit will be forwarded by Express Collect if 
not sufficient postage included with VOur order, 

WELLWORTH TRADING CO. 

558 W. Washington 8fvt)., Dept. RC-138, Chicago, III. 



VOOVI^ Shipping Wt. 3 th». 


• ELEMENTARY 
MATHEMATICS • 

For the Tectmician and Craftsman 

CONTENTS OF ROOK 


I. ARITHMETIC: Addition, Multiplication, 
Division, II. Factoring and Cancellation, 
Fractions, Decimals, Percentages, Ratio 
and Proportions. III. The Metric System. 
IV. How to ,M€astir€ Surfaces and Capaci-- 
ties (Geometry). V. Powers and Involutions 
'— Roots and Evolution. VI, .Mathematics for 
the Manual and Technical Craftsman. 
Thermometer Conversions, Graphs or 
Curve-Plotting, Logarithms, Use of the 
Slide-Rule. VII. Special Mathematics for 
the Radio Technician. VIII. Commercial 
Calculations. Short-cut Arithmetic, Inter¬ 
est, Discounts. IX. Weights 
and Measured, Useful Tables. OUC 

TUCHMITAX 

Divlsicn RC. 138 

558 W. WASHINGTON BLVD. CHICAGO. ILLINOIS. 


THE LATEST RADIO 
EQUIPMENT 

(Continued from page 416) 

GLASS-DIELECTRIC HIGH- 
VOLTAGE CONDENSERS (1513) 

D esigned to afford low-loss and large safety 
factors at high voltages these new con¬ 
densers have special appeal for sound and tele¬ 
vision experimenters. Available in 4 types—1 
unmounted and 3 with white porcelain case 
(illustrated)—and capacities from 60 mmf. to 
0.002-mf.; and voltage ratings from 2,500 to 
7,500. 


25-W. C.W. TRANSMITTER KIT (1514) 

(Utah Radio Products Co.) 

S HORT-WAVE amateurs will be interested in 
this new transmitter kit with its profession¬ 
ally-styled, ventilated cabinet. Unit features crys- 
tal control, new type 6L6 harmonic oscillator, 
all-band performance on only 2 crystals, self- 
coi^tained power supply, antenna tuning con¬ 
densers. and Only one coil change per band. 
Utilizes one 6L6G and one 5Z1. Case measures 
12 X 7 X 11^ ins. high: black-crystalline finish. 


NEW 16-IN. RECORDING AND 
PLAYBACK SYSTEM (1515) 

T his recording system incorporates ampli¬ 
fier and recorder as separate assemblies. 
Amplifier is equipped with duo input for 2 
microphones, plus 500-ohm channel for line or 
radio input. Includes requisite switching facili¬ 
ties for continuous recording on 2 turntables: 
has volume level indicator and self-contained 
loudspeaker. 

Recorder cuts and plays back any type of disc 
including master blanks for processing. Cutting 
and playback pressures are adjustable. Cutting 
heatl of electrostatic type is said to operate at 
constant amplitude below 250 cycles; and con¬ 
stant velocity, above. Cuts standard pitches at 
33 1/3 or 78 r.p.m. ; and 96 to 120 lines, cither 
inside or out. Either electromagnetic or crystal 
playback head available. Turntable is heavy cast- 
aluminum. 


RADIO WiniQUIZ 

(Continued from page 442) 

ANSWERS 


(89b) 

(44b) 

(48d) 

(40b) 

<46c) 

(49b) 

(41c) 

(46c) 

(50c) 

(42b) 

(47c) 

(51c) 

(43d) 




CONTEST RULES 

(1) An award of a 1-year subscription to 
Radio-Craft will be given to each person who 
submits one or more WITTIQUIZZES that the 
Editors consider suitable for publication in 
Radio-Craft. 

(2) WITTIQUIZZES should preferably be 
typed ; use only one side of paper. 

(3) Submit a.s many WITTIQUIZZES as you 
care to—the more you submit the more chance 
you have of winning — but each should be good. 

(4) Each WTTTIQUIZ must incorporate 
humorous elements, and must be based on some 
term used in radio, public address or electronics. 

(6) All answers must be grouped, by question 
number and correct-answer letter, on a separate 
sheet of paper. 

(6) All contributions become the property of 
Radio-Craft. No contributions can be returned. 

(7) This contest is not open to Radio-Craft 
employees or their relatives. 

(8) The contest for a given month closes on 
the 15th of the 3rd month preceding magazine- 
issue date. (For instance, contributions to March, 
1938, Radio-CTaft. on the newsstands about Feb. 

1, must bo received at /?adrw>-Cra/t editorial 

I offices not later than Dec. 15th, 1938.) 

Please Say That You Satv It in Radio-Craft 


GET THE REAL FACTS ON 

fElEUiSJOn 


Trained Men Will Be 
In Demand! 

CAN YOU QUALIFY? 

Television is much closer than you lm.Tqinc. Already 
commerci.il in England . . . Just a few det.ills re- 
m.iln before it will be announced here. When it 
••breaks” there will be a wild scramble tor 
TRAINED TELEVISION MEN. Like In the early 
d.iys of radio, the men who get In on the "ground 
floor” NOW. will get the BIG MONEY JOBS! Do 
you know Television tundr.nieotals? C.Tihode-ray 
tube construction? Television transmission? Ameri¬ 
can Television Institute Is one of the best equipped 
Television Laboratories In the world. Under super¬ 
vision ot Mr. U. A. Sanabria. one of the world's 
foremost television authorities. Let us train you 
for Television positions earning $1500, $2500 to 
$20,000 a year. Tuition on easy time Payments 
. . . Complete fult-sized “professional” Television 
equipment included with each course. 

FREE ! 

We have compUwl wh.st we believe Is ttie most In¬ 
teresting and authentic data on Television ymrve 
ever read. It's yours FREE for the asking. Gives 
you real INSIDE FACTS . . . Technical details 
, . . di.igr.ims . . . illustrations . . . cathode ray 
tube construction data . . . Television operation 
and Iransmlssiwi . . . and hundreds of other im¬ 
portant, Interesting FACTS about Television. We 
will send this dat.i without cost or obligation so 
you may determine how to qualify fw entrance into 
American Television Institute and how A.T.f. 
training will benefit you and equip you for the 
big pay Jobs soon to be cdTered in Television. Clip 
coupon below and mail It to us NOW! 


Name . A^re 


I Street 

I 

I City . 


AMERICAN TELEVISION INSTITUTE 

433 E. Erie St., Chicago, 111. RCI38 
Gentlemen: Please send me your fre« Television 
Iwok and literature. It la understood ihat all tbU 
Is free. .S'o obllsatlon. Nothing to pay. 


4f044A> JOBBER 

^ tUe. NEW 

STi®:oR 

•‘HAM AN UAL’ 

W«w fub«s . . . N«w Cireuit* 

16 NEW TRANSMITTERS 

5 WATTS TO 1000 WATTS 

STANDARD TRANSFORMER 
COR FOR ATION 

• 5.0 tLACKNAWK STREET, CHICAGO 


JMf s arr/^^ 



2.‘>-Piece Kit? Cenume Commer. 
cial Apparatus—Not Toys! 

Wire Up thlef-dcteeior. exten- 
elon phone, electric welder, ra<llo 
code set. eleciro-plallnif, arc- 
furnace, circuit tester, rectifier. 

1 lO-volt motor. arc light 4.OO0-ft. 
range, secret service Phone, eenerato 
sun-tan health rays, make electric stove, 
etc. 

ConfaitlH 1 lO-volt A.C. motor, micro¬ 
phone. transformer, polarizetl test re¬ 
ceiver, arc carbons, efectro magnet. te«l 
compass, plating chemiciils. condenser. 
llO-volt inductaniwa. magnet, anodes, 
test socket. 1 lO-volt rower reducer, test oorda. uM?s. etc. 
Our kits used tiy lending schooJsl 

6 Hooks Manuals. Theory Elec¬ 

tricity. Itad to, Plans for Expr. Laby. Bench, etc. 
oAV Fj books lvalue over StO.) Or. send C.O.O. 

3c stamp hrinKscaU-ilo^-. c.,v i i i- 

ELECTRICAL SALVAGE CO., Box 524-60 Lincoln. Nebr. 
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BRINGS YOU ANY ONE OF 

THESE 4 FAMOUS RADIO BOOKS 

RA.niO FANS I Help yoursolroR to a radio education for the price of lOo per book. ThcR© 
books pjve you a icood foundation towards the study of radios You'li be amazed at the 
wealtli of information contained In them. They are especially written for beirinners but aro 
Useful review and reference books for all. 


Each book contains 32 pages, profusely illustrated with clear, self-explanatory diagrams. They 
contain over 15,000 words of clear legible type. They are an education in themselves and lay the 
grroundwork for a complete study of radio amd electricity. 


MOW TO BUILD FOUR 
DOERLC SHORT-WAVE 
SETS 

Due to « special arranKc. 
tnent with the publishers 
of SHORT WAVE CRAFT, 
we present In this book 
complete details for build* 
ins; the Docrlo sets, also 
tin excellent power pnek 
if you pinn to electrify 
any of the sets. 

ConUlns EVEHYTIIING 
that has ever been printed 
on these famous receivers. 
These ,ire the famous sets 
that appeared In SHORT 
VAVE CRAFT; “A 2*Tubc 
Receiver uiat Re.nchcs the 
2 2,SOO Mile Mark/* by 
Walter C. Doerle. ‘ A 3. 

‘Sljmal Gripper/ 
by Walter C. Docric. 

The Doerle ^ 


HOW TO MAKE THE MOST 
POPULAR ALL-WAVE t- AND 
2-TUBE RECEIVERS 

This book contains a number 
of excellenl 1* and 2-lube sets, 
some of which have appeared 
in past Issues of RADIO- 
CRAFT. These sets are not 
toys. Out have been carefully 
engineered. They are not ex- 
penmenta. To mention only a 
few of the sets the follov«lnK 
will Kive you an Idea. The 
Mcffadyne 1 -Tube rentodc 
Loudspeaker Set. by lluffo 
Cemsfjack—FleClrlfylnK The 
Mepadyne—How to Make a 1- 
Tube Loudspeaker set, by W. 
p. Chesnev—llf»w to Make a 
Simple i-fub© All-Wave Elec¬ 
tric Set. by F. W. Harris— 
Ilow To Build A Four-ln-Two 
All-wave Electric Set, by J, 
T. Bemsicy. and others. 
Each set Is fully do- 
scri)>cd In simple Inn- 
Rnake Ro that anyone 
can btilld with limited 
meanM and with prac¬ 
tically no exi-crlence r 
worth-while ull-wav^. 

radio set. 



'2-Tuber’ Adapted to A. C. 
Operation.” ^’Thc Doerle 
3-Tubo 'SlRTial Gripper* 
Electrified/' and ^'Tho 
Doerle Goes 'Band. 
Spread.’ ” Has 30 illus- 

10c postpaid 


RADIO PUBLICATIONS RC-1-38 

U0A Hudson Street, New York, N. Y. 

Please send immodialcly POSTPAID the books checked: 
□ No. 1— How to Build 4 Doerle Short Wave Sets........ lOc 


□ No. 3—Alternating Current for Desrlnners.10c 

O NO. 4—All About Acrl.als..........lOc 

1 am enclosing.-.....c; the price or each book is loc 

□ Send mp FR1-:E circular llsllni; 48 pew 10c publics. 

tions 


City . Slate 

(U. S. Coin or U. S. Stamps acceptable.) books are sent 
postpaid. 


Vest Pocket Adding Machine 

Sturdy Steel Construction. Lifetime 
Pocket CoRipanloit. Adds. Subtracts. 
Mullipltes, Divides. Capacity. 900.- 
990.90. A real machine—iruarantee,I 
5 years. Send name and ad<lress. We 
ship iinniedi.ately. On delivery, pay 
postman S2.50 «plus few cents post- 
aKe). (Forciifu rountrics send rash.) 
k .|k Vour money uark aft- 
I *lll or 10 days trial if n<it 
f*''” saiinficiJ. ThouK.-inds 
—— • , of satisfied users. 
■ T.® » .Send for Special Of- 

- .. - «KenM. 

TAVcLLA SALES CO,. 31 West Broadway. Ntw York. N, V. 


alternating current 

FOR BEGINNERS 

This !*ook gives the beginner a 
foothold in electricity and radio. 
Electric circulta are explained 
. . . thld Includes Ohm's Law. 
nliemating current, sine waves, 
volts, amperes, waits, condensers, 
transformers, motors and eener- 
ators. A.C. Instruments, house- 
wjring systems, electrical apj>li- 
ances and electric l.imps. 

Here aie some of the practical 
experiments which you can per¬ 
form. Simple te.sts for dllTeren- 
Hating between A.C- and D.C.; 
how to light a lamp tiy Induc¬ 
tion: making a simple electric 
hom: demagnetizing a watch; 
testing niotor armatures; Charg¬ 
ing slorage batteries 
from A C. outlet; test¬ 
ing condensers wlih 
A.C.: making A.C- 

olectromngnets; fry¬ 
ing eggs on a cake of 
ice: making simpio 
A.C. motors and many 
others. Mas 42 illus¬ 
trations. 


ALL ABOUT AERIALS 

In .simple, understand¬ 
able language this book 
explains I he theory un¬ 
derlying the varloti.s 
types of aerials; the in- 
vertoit ’’L,” the Doub¬ 
let, the Double Doublet, 
etc. It explains how 
nolse-frce reception can 
l>e Obtained, how low- 
Impednnce transmission 
lines work; why trans¬ 
posed lead-ins are uae<l. 
It gives in detail the 
construction of aerials 
suitable for long-WKVo 
broadcast receivers, tor 


lOe postpaid 


AU AJfVL 


ttwituoa EpuoTwito uNUiv n;3 

JfLTERSamG 

*^CVRPENT 

FOR BEGINNERS 



HoMBtxjoDam 


AFFliAStei 
mAHsroiiMiM 
tWUCTAHCtS 
~ ~ uarsuMMTt 


I nMiSitri I 
wrtliTlO f 

ypyUlSHlSSlOX 


short-wave receivers, 
and for all-wave receiv¬ 
ers. The book Is written 
In simple style. VarloiiH 
tyi>es of aerials for the 
amateur-t runsmitilng 
station arc exph.lned, 
so you can understand 
them. Has 66 illuttra- 


tiona. 


10c postpaid 


Remember that each book has 32 pni^eR 
and contains over I-’},000 words- Each 
book has from 30 to 66 fine illustrations. 
POSITIVELY THE GREATEST 10c 
VALUE IX RADIO BOOKS EVER OF¬ 
FERED TO THE PUBLIC. 

If you do not think that these books are 
w'Orth the money asked for them, return 
them within 24 hours and your money 
will be instantly refunded. 


Send for our FREE circular,Ji$ting 
48 rilew^Oc Publications 


RADIO POBLICATIONS 

99AHudsonSt.,New York, N. Y. 



Free C 
Trial 


PATENTS—TRADE MARKS 

▲tl ctsM submitted given personal atienticwi bp 
members of the linn. 

Form ‘'Evid€ve0 of Conception** and 
tnstrucltoRi 

ficM to BstobtJMh yVnir Jf'ro# 

Lancaster, allwine & rommel 

PATENT LAW OFFICES 

48S Bowen Bldr- Washington, D. C. 


CLASSIFIED 

ADVERTISEMENTS 

AdverHfemonU In tills section are Inserlcil at the 
cost of twelve cents per word for each lusertlon— 
name, inltiali and address each count as one word, 
C.'ish should accompany all classified advertise¬ 
ments unless placed by u recognized advertlslug 
agency, Not less than ten wordi are iiOCeDled. 
Advertlfdng for the Kch,. 193s. Usue should be 
received not later than Tuesday. Dec. 7. 1937. 


Radio books 


I 


ARE YOU interested IN LEARNING ABOUT ONE 
or more of the inin<irtant tiranriies of radio; If so, turn ’ 
to bage iiO of Ibis Issue, and read the adrerticement I 
on the RADlO-CJtAlT l.llni.MJV SKIllkN. 


WIND ELECTRIC PLANTS 


BUILD WIND LIGHT PLANT. WE SHOW YOU HOW. 
Complete pluivi and vnluahle cat-alog Iflc. Wind IMsnt 
parts. Welder*. Electric Fences. LeJay MfR,. 451 Lake. 

M imeapolli. Minn. 

Phase Saif That Vnii Saw It iv Radio-Craft 


SHORT-WAVE RADIO 
FOLLOWS THE RACES! 

(CotUinved from paffe 398) 

places; walk along the aisles of busy stores, 
offices, factories; listen to the personal stories, 
the pro and con opinions of representative peo¬ 
ple on Main Street of any city; follow the nip- 
and-tuck fcxitball, baseball and other games and 
sports; take a trip into the bowels of the earth 
and learn how men make their living, miles 
underground, digging—digging—digging so that 
you and I may have the luxuries that we’ve come 
to view more in the light of necessities; go to 
the top of a plateau, right here in the good old 
U.S.A., where man never before set foot, and 
join famous scientist-explorers as they roll back 
the curtain of centuries—all by means of Bpot 
broadcasting. 

New technique, new equipment, more expert 
Personnel, more ambitious undertakings than 
any in the past—spot broadcasts that will make 
pnst performances seem like little more than 
appetizers—are on the hill of fare for 1938. 
Whether you have an all-wave radio set and can 
enjoy the thrill of picking up the spot broadcasts 
direct, before they are re-broadcast on the longer 
wavelengths, or wliether you own a radio receiver 
that covers only the regular broadcast hand, get 
your set tuned up, watch the progranns, and 
resolve now to go places, to ’’follow the races,” 
via "S-W.” and the spot broadcast, in 19381 


REMOTE MIXING 
ACCOMPLISHED IN LATEST 
P.A. SYSTEMS 

(Covtinued from page 398) 

The 2 potentiometers on the remote-control 
head are wired into the cathode circuits of the 
now RCA type 1612 input tubes. (These tubes 
arc described in this issue of t\(ulio~Craft on pg. 
399.) Thus no losses in .signal arc introduced by 
the long, remote-control cables. Since the remote 
Potentiometers are not in the signal circuits, 
remote volume control anti mi.xing may be ac¬ 
complished at any distance (up to 2.000 h.) from 
the amplifier, and this may be done permanently 
or temporarily. The changeover to i-emote mixing 
is accomplished by simply plugging the remote 
conti-ol unit into nn 8-contact socket on the 
front panel of the amplifier chassis and turning 
the corresponding potentiometers situated on the 
main amplifier to positions marked “R” on dials. 

It is important to note however that an am¬ 
plifier using remote mixing must have 2 input 
circuits ea.h using the new 1612 tube which was 
designed expressly for this purpose. The 
schematic circuit of one input channel is shown 
in section A, Fig. 1. In sections C and 1) are 
illustrated both the new and old methods of con¬ 
trolling the input of a public-address system. 

The remote control unit is available as a 
separate unit and is connected to the main ampli¬ 
fier by a Cable and plug. This arrangement is 
shown in section It of Fig. 1, 

This artiefe has been prepared from data sup¬ 
plied by courtesy of I{CA hffg. Co., InC., Com- 
mcreial Souitd Divisioiu 


"SNOW STATIC" BEING 
BEATEN BY "FLYING 
LABORATORY" 

(Conthiucd from pane 420) 

was unable to receive through the static. 

In closing this paper. I wish to express our 
appreciation of the assistance, advice and loan 
of e<iuipment which made this w’ork possible. 
A number of men gave of their time without 
compensation, snd the manufacturers their per¬ 
sonnel IInd equipment without hope of remunera¬ 
tion. 


The author of this article On the problem of 
snow' static ms it aiTects aircraft-radio reception, 
and discussion of methods being developed to 
counteract snow static, is Supt.’ of Communica¬ 
tions Laboratory, United Air Lines. The subject 
matter of this series of articles was recently 
pre.sented at Denver, Colo., liefore the Inst- of 
Aeronautical Science, and the American Assoc, 
for the Advancement of Science. 


X. 
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RADIO-CRAFT for 

Westinghouse 
Power Generator 

Manufactured lor U. S. Signal Corps 

200 Wall. no V. AC 



A. C. ELECTRICAL PO^ER 

fnim a Windmill, from available Waterpower, from yoiir 
Automobile, from your Motorcycle, from your Bicycle. Fool- 
pedals or Handcrank (fur transportable Itadio Transmitters. 
Htjonit FloodJJithtH. AdvenlslnR Sitms): A) ynu want to 
oiH-rato AC Itadio sets from 32 V. DC farm lltrht syfU'ms; 
operate two tcenerators In scries to ttet 200 V. AC: obtain 
two Phase ami three phase AC. etc., etc. 

There Are Over 25 Applications 

Some of which are : 

A.C. Dynamo litThtiiit; from elKht to ten 20 U'att llO 
Volt lamps. Short Wave Transmitter supplying 110 Volts 
AC for operating *'Ham ” IransmiUer. Dperatinp 110 V. 
AC 60 Cyci* Hadlo ttccelver in DC districts. Motor Gen¬ 
erator. Public Address Systems. Rerirlc Sirens on motor 
boats, yachts, etc. Camp lighting. Short Wave ariltlelal 
■’fever” apparatus. Tele^Ulon. I’elton Waterwheel for 
lighting or other purposes. Airplane: for lighting itrong 
search lights or electric signs. Laboratory work. etc., etc. 
*4 to ^ 11.1*. needed to run generator. 
BLUE-PRINT 22 x 28 in. and Four- Page 
e</a X 12 In. INSTRUCTION SHEETS 
FREE with Generator. 

Generator, as described. Including four re- ^| 
placement Carbon brushes. HluC-print and A 

Instructions . 

Send $2.00 deposit balance C.O.D. 

Shlppino weight 16 lbs. 

(Replacement carbon brushes bought separate ll.SO per 
set <rf four. Set of Instmctioni bought separate $1.00.) 
MONEY-BACK GUAltANTKl*: 

WELLWORTH TRADING COMPANY 

560 WesI Washlngtnn Bird Oeot. RC-138. _ Ch icago, llllnolt 
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One new idea ran chance your life! Most of 
us live In a rut—something Is needed to shake 
us out of our lethargy. 

NEW IDEAS fills th.Tt need. It's the maga¬ 
zine of over 300 new. novel and enlighteninO 
Ideas — for every member of the family. No 
Idea over CO days old. 

So different Is NEW IDEAS that its comers 
are rounded—its 414 x 9 Inch size will fit a 
man's Inner iKirket or a woman's inirle. AND. 
the magazine is pleasingly scented. 

ON ALL NEWSST.VNDS, or send 25c in coin 
or stamps to NEW IDEAS. 99-R Hudson 
Street. New York. N. Y. 

ON ALL NEWSSTANDS 


THE LATEST RADIO 
EQUIPMENT 

(Continued from page 417) 

NEWEST MULTI-METER FEATURES 
LOW-OHM SCALE (1525) 

(The Hickok Electrical Instrument Co.) 

T his ir'.strument. eejuipped with one of the 
new (4-in. scale length) Hickok square meters 
is for general circuit testing on both A.C. and 
D.C. circuits. A special low^oknia range tests 
radio loudspeaker coils. R.F. coUs and I.F. coils. 

Instrument has high^ensitivity, 350 micro¬ 
ampere movement. New rotary switch eliminates 
jacks. Contact resistance does not affect read¬ 
ings. Adjustment can be made for changes in 
rectifier efficiency. 

Scale ranges. 2% accurate, are as follows: 
A.C. volts. 0-10-50-250-500 and 0-1,000; D.C. 
volts, ditto. Ohms, 0.06-30, 0.5-10,000, .50 ohms to 
1 megohm. 500 ohms to 10 megs. D.C. milli- 
amperes, 0-1, 0-5, 0-50, 0-500. Resistor built-in 
to read 10 megs, with external battery. A.C. 
voltmeter usable as output meter using same 
scale as A.C. volts. 

Panel is engraved bakelite; steel case measures 
7 X 3V^ X 4*4 ins. high. Unit is complete, self- 
contain€Kl, with rheostjit to adjust meter to bat¬ 
teries outside. Four-foot leads lit all tube sockets 


REPLACEMENT MIDGET CONTROLS 
(1526) 

(CenfraUb) 

T he service trade will welcome this Complete 
line of replacement midget volume controls 
(and attachable switches). Control is supplied 
with long shaft milled for pUsh-on knobs; and 
with insert for push-on knobs re<iuiring set-screw- 
knob milling. Unit is available in all popular 
resistance values and tapers from 6,000 ohm.s to 
2 megs. Most of the higher resistance values are 
available with tone-compensating taps on the 
resistance strips. 



Midget volume control line. (1526) 



"HAM" DYNAMIC TRANSDUCER 
(1527) 

(Wright-DeCosfer, Inc.) 

R adio amateurs will be interested in this 
new. type THC 1.000 dynamic microphone- 
loudspeaker. Its sensitivity is about -57 db.little 
prenmplitication is required. A D.I'.-D.T. switch 
may be used to change operation from microphone 
to loudspeaker. Has suede-linish case. Matches 
into 500 ohms. 

(Continued on page 446-48) 


CORNELL‘DUBILIER 

ELECTRIC CORPORATION 
1014 Hamilton Blvd, 
So.PIain/i»Id, Nemr Jarsay 





'Hie Now 193S Hadolek Uadio Trotil 
<'uidp cnntaiiH uoniMote showings oi 
Radio Reiiair Parts: every repair Part for 
every receiver; Nowist Uadio l{»‘<x*lvori« 
In a complete price range: .New 1938 
models of Public Address Arapl fiers; 
outputs from .5 to 100 watts—Speakers. 
Microphones; Test instruments. Techni¬ 
cal Botiki. Special Tools. Leading Stand¬ 
ard Brands! Everything you need In the 
Uadio Business all at Lowest Prices. 
You save money at KadoIckI 
Every Item yon get from Badolck Is 
guaranteed, it must be right iw we make 
If right. Standard merehandise produrod 
by leading ni.imifac(urer!i witti Kadolek'l 
guarantee added! 

Everything In Uadio promptly when yog 
w.TMt It—and exactly what yon want. 
Uadolek's effirient organization insures 
.vou the fastest service in the Uadio 
business. 23,000 servicemen customers de¬ 
pend on Hadoiek service and benefit by 
Radolek s LO\VE.ST PRICES. 

Send now for Radolek Radio Profit Guide, 
It will help you make money. 


RADOLEK 


601 W. Randolph, Chicago, Dept. C-13 

Send me tlie 1338 Radolek Radio I*rofit Guide FREE. 


Ham-radio dynamic transducer. (1527) 

Please Say That You Saw It in Radio-Craft 


Address . 

Serviceman? □ 


Dealer? □ Experimenter? □ 
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RAOIO-CRAfT for JANUARY 


19 3 8 


HSK 

biggest 
opportunities 
still ahead 

In a decade radio has become a 
giant industry. The opportunities 
created are being enjoyed by 
trained men. The International Cor¬ 
respondence Schools Radio Course, 
prepared by leading authorities 
and constantly revised, will make 
YOU A TRAINED manI A fascinating 
book — FREE. 


INTERNATlON^^COrt^SPONDENd’E SiCHOOLS 


Box 6677-0 Scranton. Pennn. 

S«nd me —free—infornmtion on subject checked; 

B Radio n Radio Service Man 

Radio Operator □ Electrical Engineer 


Nams . 

Addrcff 


ALL-WAVE 
TUNING ASSEMBLY 



5 Bands 

Air Tuned 

Band 

Spread 

Calibrated 

Dial 


The MEISSNEK ALL-WAVE TUNi'fG 
ASSEMBLY is the entire **front end"' of 
the radio receiver. Lacli unit is complet?Iy 
wired and accurately halanred and alijined. 
READY FOR USE. Only wires to he 
connected to any 456 kc. I.F. channel. 
Available either 7.5 to 2140 
meters or 5 to 555 meters. Q CA 
List price . .^vvaUv 

r-mr-i- Write to department 1-2 for our 

r KLt.:—^om^tete 32 page coil .md coil hit 


MEISSNER MFQ. CO. 
Mt.Cjqrmel Illinois 




FUN WITH SHORT-WAVE 
RADIO APPARATUS 

(Contitmcfl from jHipc 401) 

that will operate the relay. An example of this 
is jciven by the desoripiion of a set-up whereby 
an amateur was able l<> operate nts hijfh-iiuwer 
160-meter radio[»hune transmitter. IncatecJ in his 
home, entirely from his automobile parked t^ome 
distance away by meanti tif a 5-meter control link! 

The sijrnal from the 6-meter transmitter in 
the car wjis picked-up bv a Ti-meter receiver :(t 
the home location. A rel;«y in this receivers Out^ 
put circuit turned-oii the lar>fe transmitter : then, 
the operator^ voice, coniitijf from the loudspeaker 
of the ultra-highfrequency receiver, was re- 
hrmidcast thremgh the 160-mctof tranam liter’s 
microphone. 

A 160-meter receiver was used in the car and 
thus, the amateur was able Ui work stations on 
the 160-meter band over the ultr.-i-highfrefiucncy 
link, the big transmitter always completely under 
his control! 

Now. none of ihese experiments that have 
been 4)cscribed have been too complicated for 
the average amateur to attempt. True, you may 
not be able to convince an airport manager that 
he should lend you a plane and pilot, such as 
the Nesv .Jersey group were able to do. but if 
you've reached that point where the monotony 
of everyday Ham radio is rapidly making you 
lose interest in this, greatest of all hobbies, 
take our suggestion. Think up "some darn fool¬ 
ishness" similar to thnt we have described and 
timl the fun available from odd and unusual uses 
of the short-wave and ultra-shortwave )mn<l«. 
Perhaps you'd like to tell us about some of these 
e.xperiences. 




Wide-range I.F. transformers. (1528) 



TUNIblG 


RAMGE 


% 130TO43OKC 


J (2.307 TO 

i 697 


C METERSJ 


THE LATEST RADIO 
EQUIPMENT 

(Continued front page 445) 

WIDE-RANGE I.F. TRANSFORMER 
(1528) 

(Meissner Mfg. Co.) 

S ERVICE MKN can with only 4 of these stand¬ 
ard. double-tuned, wide-range transformers 
tune to any I.F. reriuired. from 121 to 650 kc., 
icithout sfriji. They are available in either air- 
core or iron-core type: units for 1.600 kc. and 
3.000 kc. operation are available for the radio 
amateur. 

LONG-WAVE CONVERTER FOR 
CAR-RADIO SETS (1529) 

(ABC Radio Laboratories) 

T his 2-T.UBK unit when connected ahead of 
your regular car-radio set gives you the added 
service of receiving Government weather reports, 
lake and coastwise idtip signals, and beacon and 
airplane signals! Nothing like this has ever be¬ 
fore been commercially available to the car-radio 
o\\ ner. 


An add-on car-radio converter- (1529) 
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Weston Model 775 
Ser\’ISCl,which consists 
of Model 772 (20,000 
ohms-per-volt) Analy¬ 
zer — anil Model 773 
Tube Checker. 


trument! 


Send coupon for complete details 


side 


; view of the Serviset 
Love, Model 772 ,. . below, 
Model 773. 


Buy i list milieu ts as y^w would buy a radio set. Sec what’s inside! Examine 
the finality oj ev^y single part. Carefully inspect the workmanship. 
C/wf k the fnn(la^ental design. These are the factors which determine 
I lie accuracy, dependability and service life of an inslrunient . . . and 
should l>e yoyr guide when buying any test equipineiit. 

After dicing the inside of the two Westons shown above in the 
conihirialiyh case . . . instrunieiits also sold singly . . . remember that 
these insmnnents give you tlie following outstanding operating features; 


MODEL 772 
Analyzer 

A AC readings on single AC arc 
Simplified, easy reading scale • 
lecibel readings for sound iiieas- 
uremeiit . Current ranges for auto 
testing • New rectifier circuit • 
Improved accuracy • Improved 
temperature coefficient • Big 50 
microampere Weston meter . . • 


MODEL 773 
Tube Checker 

Individual emission test, each ele¬ 
ment • Individual short test, each 
element • Noise test, each element 
« Cathode leakage lest • Short test 
while lubes are hot • Tubes tested 
under proper load .Wired forchaiig- 
ing filaments . Flexible switching 
arrangement defeats obsolescence. 




* 


Weston 

i\ae/io Jmfrumenfs 


WESTOX ELECTRICAL INSTRUMENT CORI’OKATION 
599 FreIiMgliu)'.H#ti A%'eiiiic. Ne'^-ark. N. J. 

Send full data on all Radio Inslruineiitd 
Name- 

Ad d r CSd-— > -— 

City- ---*'laic- 
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Use these 2 Chirardi 
SERVICING BOOKS 


f/te4/ct wutfcm. 
WHAT TO DO 
and 

HOW TO DO IT!^ 


tiic iiuDpIcniciits. 


KAME 


mONEY'BACK GUARANTEE! 


I WONDHa 
WHAT TO 
TRY HIXT7 


These two proat Ghirardi scrvicinp books will 
^11 you exactly how to handle every servic¬ 
ing problem you’ll ever run up against. One 
book tells you HOW and WHAT—the other 
supplies quickly all necessary receiver and 
servicing data WHEN and WHERE you need 
it—with a regular Supplement Service to 
keep it up to date at all times. These two 
books will givo you servicing background 
and theory, all clearly explained in easy-to- 
understand language. They’ll give you the 
“whys” and “wherefores” of every kind of 
servicing equipment. They’ll give you the 
most successful repair methods used today. 
They’ll give you receiver “Case Histories.’^ 
facts—charts—tables, all that indispensable 
body of material that a serviceman must 
have today if he is to keep up with all the 
new developments and do rapid service work. 
You NEED both of these books on your serv¬ 
ice bench right now. Send for them at once! 
Use the coupon below. 


BOTH 

BOOKS 


EVERY MINUTE YOU 
DON’T KNOW WHAT TO DO 
COSTS YOU HARD CASH! 

Let GHIRARDI help you. His 
“Modern Radio Servicing" Tells You— 

HOW TO Ok* IsCst of nil vnrictic.s of 

iiuff * MstTvIcIntf {tiNtrunient«—n 420 pai;e eve- 
tjort that Is .-i wliolc book in Itself, complete with 
cjj.iRTams ftn<t con .si ruction dat-i on ,tlf types of 
test equipment needed for modem servlclni;. 

HOW T0®^Pb’ the latest short-mtn in testing 
uiwTT ••'receivers in your Ovrn shop. 

HOW type of home or auto- 

! ^ . . r.idlo receiver, old .and new. with 

important new tlme-savmg methods explained. 

HOW TO mmplexllles of 
n U TT I U QAVC circuits. 

HOW TO quickly tret rid of 

w rr I kinds of difficult troublc.s such .is 

intermittent reception, hum, distortion, etc., etc. 

HOW TOS^'R^*' receivers with Cathode* 

”Ray OscllloseoiMk. 

HOW TO®’*®'*"”*® noise and interference from 
n w vr > w all sets. 1 

HOW TO .nuto-ra«lio. alt-wave. high- 

nwvr ■ w other Special types of 

receivers. 

• 

The Field Data Book Enables You— 

TO tTo^i\ your Ffn-vlclntr time by uslntr the 
* . “Case nisioi'ics" of home and auto.r.idio 
®S^...** contains. This Is the creaiest colleciton 
of Case Histories in the world—over l.r*00 of 


TOl 


MODERN 
^ ■ RADIO 

>^SERVICING 

^ 1300 PAGE^ 

706 ILLUS. 


I alien superhets quickly—with the peak T*P 
nlignmeut data It provides for over 6,OiiO 
receivers. 

TO time in AulO-R<i<tfo servlelng bv ullltz* 

■ v inu the bt>: collection of specialized aiilo* 
radio dat. 1 —car lirnltlon systenj data .^nd electrical 
wiring illagraitis, etc., which it gives for all 
American curs. 

•rn “trouble-shoot'' for every kind of trouble 

■ •* Uiat crops up—In Iho least possible imie. 

save work, worry and money by using the 
• short.cuts you get In the big collection of 
25 additional acrvlctng data Cburts and tables 
you II find In tills handy tlmc-suvcr! 

HOW TO GET THESE GREAT BOOKS 

Fill out tlio coupnn .intl mail it riflht now! You 
don't risk a slniSlo peiili.v- -your iiioiiey bark If 
Dot thorouglily satisfied. You have to have them! 

Sent Postpaid Anywhere ! 


RADIO & technical PUBL. CO. 

Dept. RC-10. AS Astor Place. New York 
“ ilete is S#i for my copies of Ghlrardl's 
M0I>E;IIN UAI>I<> SKltVlCIS’O A RADIO 
FIKLH S K K V I f K DATA (including 
Jan. & June ‘37 Supplenicnts to Data 
BcMik) postpaid. (Foreign iSO-SO) 
n IMfSixe send me Free Circulars dcscrib* 
log these l>ooks. 


ADDRESS 


What a bargain! What a chantk) for you to rc.Tlly learn 
the wfinle famous Ghirardi 
Jlj'DIO PHYSICS ('Y)Ul{SE condensed Into one great big 
9i2-p;ige volume -easy to read, easy to understand. This 
complete instruction course will teach y«u ItADlO. E3LEX’- 
TUKTTY, SOrNO—and even TEJ.F.VISlON—while sit¬ 
ting rlKht at homo in your own easy chair. Yes. It'g all 
licre. all you need to learn is tliorouRlily explained palns- 
taKiiigly and simply, so jou can really understand It at 
once. Xotliing is left out. Glitrardl’s marvelous style, free¬ 
dom from unnecessary mathematics, and more than 500 
clear illustrations make everything so clear and simple that 
you need no in-evlous trainimr to understand it. Tliat's why 
more radio scliools and stndenis use It than any other 
radio book In tlie world. All radio liisintctors recommend 
It. They say It’s the best there Js—at any price I You oet 
It at the amajingly low price of only ($4. Where could you 
<lo better than thla? VOIT C\N’T1 8o order your copy 
rlBht noiv—mall the Coupon below—AT ONCEl llemem- 
her—®V(»ry penny of your money back If not fully satisliedl 

What You Will Learn From This Book! 

Sound. Speech^ and Mii*i!c . . . Electrons . . . Electric 
■. • .Elvcirlc Units ami Circuits . . . Resistance 
. . . Ohm s , . , Batteries . . . Magnetism . . . 

Electromagnetism . . . Transformers . . , Inductance 

. . . Condcn^t.s . . , Alternating Current Circuits . . . 
Filters . . . Electrlc.il Measuring Tnstruinents . . , Radio 
Waves and Rad ini Ions . . . Broadcast SUllons ... Re¬ 
ceiving Equipment . . . Vacuum Tubes . . . Radio an<! 
Audio Frequency Amplification . . . Superheterodynes 

. . . I.oOd Speakers . . . Battery Oiwrated Receivers 
•. • • b“i>l>ly L’nits . . . tiectric Receivers . . . 

Automobile and Aircraft Receivers . . . Phonograph 

Pickups . . . r A. Systems ... Shortwave i^celvers 
• .^Photoelectric Colls . . . Television . . . Antennas 
and Grounds . . . Testing and Servielng Receivers . . . 
Sound Motion Pictures . . . Appendixes . . . 85C Review 
guestlons for Self-Study . . . AMD LOTS MOKEI 
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ftMtOff ^FILL OUT —SNO MAIL I 


RADIO & TECHNICAL. PUBLISHING CO., ■ 

45 Astor Place, New York. Dept. RC-IB ■ 

Q Enclose find S4. Send my RADIO PHYSICS J 
course at once, postpaid. Foreign S4.50.) 
k □ Send me a free circular describing this book. H 

Name . M 

Address . . 


MONEY-BACK GUARANTEE 


_s you . _ _ -- - - _ 

amount stated m thesw ads—.and fna>l 

RADIO & TECHNICAL PUBLISHING CO. 

Popt. WC-I(L, 45 Aster Place *<.**». 


FOR THC 

PAIR 


Ghirardi’s 
TWIN GADGETS 

Spof Sef Troub/es 

Speed Up Your Service Work 
with tlie handiest llitlo service 
aid-! that ever came to iho 
rescue of hard-working scrvlco 
men I Tliey're great 1 

BLE SHOOTERS" 

ncro'g how they tvork: you 
take up 3 -our Gadget: pick 
out the card marked for the 
Trouble Sympton you find; 
flip the card around- -and 
there you’ll see all the 
tests to make and all the 
remcilies in u llasli. One for 
HOME radios—one for AUTO 
radios—each gives Tests and 
Remedies for over 100 troubles. 
Save you time and money. 
Only $1 a pair ($l.*20 foreigul 
Clip a dollar to this ad an<i 
send for yiMtr pair now. Sent 
postpaid ans'where. Radio 
Technical Publ. Co., Dept. 
RC-18. 45 Astor PI.. N. Y. 

Money Bock Guoronfee 
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